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< in which Ar 1 and Ar 2 are independently a cyclic group which may be optionally substituted-^ is a group of the formula: 

0Q .a- -A-CR 1 R 2 - or-A-CR 3 R 4 -CR 5 R 6 -; G 2 is an azacyclic group which may be optionally substituted; provided that the 

CD nitrogen atom in the ring is bound to B"; and the ring constituted with B", G 1 and G 2 is a 5- or 6-membered ring; or a 

^ salt thereof or a hydrate of them. 
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Description 

FIELD OF THE INVENTION 

[0001] The invention belongs to the veterinary field, and relates to novel pharmaceutical compositions for animals 
except humans, antiprotozoal agents, and anticoccidial agents. Specifically, the invention relates to a composition 
comprising an organic boron-based compound, and the compound itself. 

BACKGROUND ART 

[0002] Coccidiosis is an infection disease caused by coccidia, a subclass of protozoa (Sporozoea of Apicomplexa 
class) A coccidia, Eimeria tenella, Eimeria acervulina, and Bmeria necatrix or the like infects mainly poultry, and 
induces various symptoms such as enterohemorrhage, death or growth inhibition in poultry. Outbreaks of widespread 
coccidiosis in poultry farms wherein poultry such as chicken and duck are commercially bred cause excessive losses, 
and are usually critical. Thus, there is an interest in anticoccidial agents useful for the prevention or treatment of coc- 
cidiosis. 

RELATIVE ART AND PROBLEMS TO BE SOLVED BY THE INVENTION 

[0003] Previously, sulfonamids, nitrofurans, quinolines, antithiamines, and benzamides have been in practical use 
as anticoccidial agents, and nowadays polyether antibiotics such as salinomycin and clopidol are primarily used. How- 
ever these agents are not so potent in anticoccidial effects, and are problematically toxic to hosts. Further, drug tolerant 
strains occur due to their long period use, and cause gradual decrease in potency. Such a situation brings about a 
demand to develop a new type of anticoccidial agent for poultry which is effective against drug tolerant strains and 
which resists drug tolerance. 

[0004] As a result of an amount of research, the present inventors found organic boron-based compounds that over- 
come the drawbacks in the art as shown above, exhibit a good anticoccidial effect, and prevent outbreaks of coccidiosis. 
[0005] For organic boron-based compounds, Farfan, Norberto et a\.,J.Chem.Soc. t Perkin Trans. 2 (1 992). (4), 527-32 
describes diphenyl (2-pyridyialkytoxy-0,N) borons and their preparation, and Vershbitskii, F. R. et al., Term. Anal. 
Fazovye Havnovesiya (1 985), 31 -3 describes organic boron-based compounds intramolecularly coordinated. However, 
no use of these compounds is described therein. Further, Lin, Kai et al., Yiyao Gongye (1 985), 1 6(11 ), 500-2 describes 
that (p-fluorophenyl) (o-methoxyphenyl) borinate and 8-hydroxyquinoline are reacted each other to give a boronncon- 
taining cyclic group compound, which has anti-tumor activities. However, any anticoccidial effect is not described there- 
in. 

Solution for solving the problems 

[0006] Thus, the present invention encompasses a pharmaceutical composition useful for animals except for hu- 
mans, an antiprotozoal or an anticoccidial, which comprises a compound of formula (I): 



45 



50 




(I) 



in which 



Ar 1 and Ar 2 are independently a cyclic group which may be optionally substituted; 

G 1 is a group of the formula: -A-, -A-CR 1 R 2 - or -A-CR3R*-CR 5 R 6 - wherein A is an oxygen atom or a sulfur atom, 
R1 -R6 are the same or different, and are each a hydrogen atom, a halogen atom, hydroxy, an aliphatic hydrocarbon 
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group which may be optionally substituted, a-O- (aliphatic hydrocarbon group which may be optionally substituted), 
an acyloxy a phenyloxy which may be optionally substituted, an amino group which may be optionally substrtuted, 
a sulfo group which may be optionally substituted, or an aryl which may be optionally substituted, or R 1 and Rz 
R3 and R 4 and/or R* and R 6 are combined together to form oxo, a methylene which may be optionally substituted, 
or an imino which may be optionally substituted; and 



a group of the formula: 



10 



15 



20 | S an azacyclfc group that may be optionally substituted; 

provided that the smallest ring among rings constructed with B", G 1 and G 2 is a 5- or 6-membered ring; or a salt 

thereof or a hydrate of them. , . . 

[0007] In other aspects, the present invention encompasses the compounds as shown below of the compounds of 

formula (I): 

25 

1 ) A compound of formula (II): 
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40 




(R a1 )n 



(tt) 
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in which 



Ar« 1 is an aryl which may be optionally substituted; 
Ar* 2 is a fused aryl which may be optionally substituted; 

R ai and R a2 ar o independently hydrogen atom, a halogen atom, a lower aikyl, a lower alkenyl, a halogenated 
lower alkyl a halogenated lower alkenyl, an aralkyl which may be optionally substituted, hydroxy, a lower 
alkoxy a lower alkenyloxy, a halogenated lower alkoxy, a halogenated lower alkenyloxy, an acyloxy, phenyloxy 
which may be optionally substituted, an aralkyloxy which may be optionally substituted, an amino group which 
may be optionally substituted, a sulfo group which may be optionally substituted, or an aryl which may be 
optionally substituted; and 

n and m are the same or different, and are an integer of 0-3; 
provided that when both n and m are 0, then a compound wherein both Ar"i and Ar<* are not naphthalen- 
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2-yl substituted at the 1 -position by naphthalen-1-yl; or a salt thereof or a hydrate of them; 
2) A compound of formula (III): 



5 




At" 2 



10 



(in) 



15 



R 



D1 



K 



t>2 



in which 



20 



Ar*> 1 and Ar** 2 are the same or different, and are an aryl which may be optionally substituted; 
R b1 and R b2 are independently a hydrogen atom, a halogen atom, a lower alkyl, a lower alkenyl, a halogenated 
lower alkyl, a halogenated lower alkenyl, an aralkyl which may be optionally substituted, hydroxy, a lower 
alkoxy, a lower alkenyloxy, a halogenated lower alkoxy, a halogenated lower alkenyloxy, an acyloxy, phenyloxy 
which may be optionally substituted, an aralkyloxy which may be optionally substituted, an amino group which 
may be optionally substituted, a sulfo group which may be optionally substituted, or an aryl which may be 
optionally substituted, or R b1 and R b2 are combined together to form an oxo, a methylene which may be 
optionally substituted or an imino which may be optionally substituted; 

RW is each a halogen atom, a lower alkyl, a lower alkenyl, a halogenated lower alkyl, a halogenated lower 
alkenyl, an aralkyl which may be optionally substituted, hydroxy, a lower alkoxy, a lower alkenyloxy, a halo- 
genated lower alkoxy, a halogenated lower alkenyloxy, an acyloxy, phenyloxy which may be optionally substi- 
tuted, an aralkyloxy which may be optionally substituted, an amino group which may be optionally substituted, 
a sutfo group which may be optionally substituted, or an aryl which may be optionally substituted, or may be 
bonded with the adjacent group to form a fused ring; and 



provided that when p is 0, both R b1 and PP 2 are hydrogen, and Ar** 1 and Ai*> 2 is a phenyl substituted with a 
halogen atom or a lower alkyl, then the phenyl of Ar b1 and Ar* 2 is additionally substituted with a substituent other 
than a halogen atom or a lower alkyl; or a salt thereof or a hydrate of them; 



35 



p is an integer of 0-4; 



40 



3) A compound of formula (IV): 



45 



50 



55 
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in which 

Ar* 1 and Ar* 2 are independently a cyclic group which may be optionally substituted; 

Rd and BP 2 are independently a hydrogen atom, a halogen atom, a lower alkyl, a lower alkenyl, a halogenated 
lower alkyl , a halogenated tower alkenyl, an aralkyl which may be optionally substituted, hydroxy, a lower 
alkoxy, a lower alkenyloxy, a halogenated lower alkoxy, a halogenated lower alkenyloxy, an acyloxy, phenyloxy 
which may be optionally substituted, an aralkyloxy which may be optionally substituted, an amino group which 
may be optionally substituted, a sulfo group which may be optionally substituted, or an aryl which may be 
optionally substituted, or R* and are combined together to form an oxo, a methylene which may be op- 
tionally substituted or an imino which may be optionally substituted; 

Rc3 is each a hydrogen atom, a halogen atom, a lower alkyl, a lower alkenyl, a halogenated lower alkyl, a 
halogenated lower alkenyl, an aralkyl which may be optionally substituted, hydroxy, a lower alkoxy, a lower 
alkenyloxy, a halogenated lower alkoxy, a halogenated lower alkenyloxy, an acyloxy, phenyloxy which may be 
optionally substituted, an aralkyloxy which may be optionally substituted, an amino group which may be op- 
tionally substituted, a sulfo group which may be optionally substituted, or an aryl which may be optionally 
substituted, or may be combined with the adjacent group to form a fused ring; and 
Rc is a hydrogen atom or a lower alkyl; or a salt thereof or a hydrate of them; and 

4) A compound of formula (V): 




in which 

A^ 1 and Ar* 2 are the same or different, and are an aryl which may be optionally substituted; 

pdi Rd2 t Rd3 ( and rcw are independently a hydrogen atom, a halogen atom, a lower alkyl. a 'ower alkenyl, a 

halogenated lower alkyl, a halogenated lower alkenyl, an aralkyl which may be optionally substituted, hydroxy, 
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a lower alkoxy, a lower alkenyloxy, a halogenated lower alkoxy, a halogenated lower alkenyloxy, an acyloxy, 
phenyloxy which may be optionally substituted, an aralkyloxy which may be optionally substituted, an amino 
group which may be optionally substituted, a sulfo group which may be optionally substituted, or an aryl which 
may be optionally substituted, or R* 1 and R<* and/or R<* and R<* are combined together to form an oxo, a 
methylene which may be optionally substituted or an imino which may be optionally substituted; 
Rds is each a halogen atom, a lower alkyl, a lower alkenyl, a halogenated lower alky!, a halogenated lower 
alkenyl an aralkyl which may be optionally substituted, hydroxy, a lower alkoxy, a lower alkenyloxy, a halo- 
genated lower alkoxy, a halogenated lower alkenyloxy, an acyloxy, phenyloxy which may be optionally substi- 
tuted an aralkyloxy which may be optionally substituted, an amino group which may be optionally substituted, 
a sulfo group which may be optionally substituted, or an aryl which may be optionally substituted, or may be 
combined with the adjacent group to form a fused ring; and 
r is an integer of 0-4; 

provided that when r is 0, all of R d1 , R* 2 R* and <* are hydrogen, and Ar* 1 and Ar* 2 are phenyl substituted 
with a halogen atom or a lower alkyl, then the phenyl of Ar* and Ar* 2 is additionally substituted with a substituent 
other than a halogen atom or a lower alkyl; or a salt thereof or a hydrate of them. 

[00081 In the formulae, the term "a cyclic group which may be optionally substituted" represented by Ari and Ar 2 
refers to for example, monocyclic or fused polycyclic aiicyclic hydrocarbon groups (for example, a cycloalkyl which 
may be optionally substituted, a cycloalkenyl which may be optionally substituted, a cycloalkadienyl which may be 
optionally substituted, etc.), monocyclic or fused polycyclic aromatic hydrocarbon groups (for example, an aryl which 
may be optionally substituted, etc.), monocyclic or fused polycyclic heterocyclic groups (for example, an aromatic 
heterocyclic which may be optionally substituted, etc.), or spiro-cyclic hydrocarbon group or heterocyclic groups. 
[0009] Preferably, Ar 1 and Ar 2 are the same. 

[00101 Examples of cycloalkyl as shown above include, for example, a cycloalkyl having 3 to 20 carbon atoms such 
as cyclopropyl cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyctoctyl, bicyclo[2.2.1]heptyl, bicyclo[2.2.2]octyl, bi- 
cyclo[3.2.1]octyl, bicyclo[3.2.2)nonyl, bicyclo[3.3.1]nonyl, bicycle[4.2.1]nonyl, bicyclo[4.3.1]decyl, and adamantyl, or 

[OOllT Examples of cycloalkenyl as shown above include, for example, a cycloalkenyl having 4 to 20 carbon atoms 

such as 2-cyclopenten-1-yl, 3-cyclopenten-1 -yl, 2-cyclohexen-1-yl, and 3-cyclohexen-1-yl or the like. 

[001 2] Examples of cycloalkadienyl as shown above include, for example, a cycloalkadienyl having 4 to 20 carbon 

atoms such as 2,4-cyclopentadien-l-yl. 2 ( 4-cyclohexadien-1-yl, and 2,5^cyclohexadien-1-yl or the like. 

[001 31 Examples of -aryl" as shown above include, for example, an aryl having 6 to 20 carbon atoms such as phenyl, 

indenyl, naphthyl (1-naphthyl, 2-naphthyl, etc.), anthryl, phenanthryl, acenaphthylenyl, fluorenyl (9-fiuorenyl, 1-fluore- 

nyl, etc.), or the like. 

[0014] The term -heterocyclic group" as shown above refers to a heterocyclic group containing at least one neter- 
oatom of oxygen, sulfur, nitrogen as an atom constructing the ring, and include monocyclic heterocyclic groups or fused 
polycyclic heterocyclic groups. 

[001 51 Specific examples of monocyclic heterocyclic groups include isoxazolyl, isothiazolyl, imidazoryl, 1 ,2,3-oxadi- 
azolyl 1 3 4-oxadiazolyl, oxazolyl, furazanyl, 1 ,2,3-thiadiazolyl, 1 ,2,4-thiadiazolyl, 1 ,3,4-thiadiazotyl, thiazolyl, thienyl, 
tetrazolyi, triazinyl, 1 ,2,3-triazotyl, 1 ,2,4-triazolyl, pyranyl, pyrazinyl, pyrazolyl, pyridyl, pyridazinyl, pyrimidinyl, pyrrolyl, 
2H-pyrrolyl, furazanyl, furyl or the like. 

[001 6] Specific examples of fused polycyclic heterocyclic groups include acridinyl, 5-azabenzo[alanthracenyl, Isoln- 
dolyl isoquinolyl, isochromanyl, isobenzofranyl, imidazo[2,1-blthiazolyl, 4H-imidazo[4,5-d]thiazolyl, imidazo[1 ,2-b] 
[1 2 4]triazinyl imidazo[1 ,2-a]pyridyl, lmldazo[1 ,5-a]pyridyl, imidazo[1,2-blpyridadlnyl, imidazo[1 ,2-a]pyrimidinyl, iml- 
dazolidinyl imidazolinyl, 1 H-indazoryl, indolizinyl, indolyl, 4H[1,3]-oxathioro[5,4-b]pyrrofyi, 1H-2-oxapyrenyl, carba- 
zolyl a-carbolinyl, p-carbolinyl, rcarbolinyl, quinazolinyl, quinoxalinyl, quinolyl, chromanyl, 4H-1 ,3-dioxolo[4,5-b]imi- 
dazolyl cyclopenta[b]pyranyl, 2,3-dithla-1 ,5-diazaindanyl, 4H-1 ,3-dithianaphthalenyl, 1 ,4-drthianaphthalenyl, cinnonyl, 
thianthrenyl mieno[2 t 3-b]franyl, 2,7,9-triazaphenanthrenyl, l^-triazolo^.S-alpyridadinyl, 1 ,2,4-triazolo[4 f 3-a]pyri- 
dyl 2 4 6-trtthia-3a,7a-diazaindanylnaphthyridinyl, piperazinyl, piperidyl, pyrazolidinyl, 7H-pyrazino[2,3-c]carbazolyl, 
pyrazino[2,3-d]pyridazinyl, t H-pyrazolo[4,3-d)oxazolyl, pyrazolo[1 ,5-a]pyridyl, pyrido[1',2':t ,2]imidazo[4,5-b]qulnoxal- 
inyl 5H-pyrido[2.3-d]-o-oxazinyl, 4H-pyrido[2,3-c]carbazolyl, pyrrolidinyl, pyrrolinyl, IH-pyrrolo[1,2-b][2]benzazepinyl, 
pyrrolo[1 2-b]pyridazinyl, phenazinyl, phenathridinyl, phenathrolinyl, phenoxazinyl, phenoxthiynyl, phenothiazinyl, 
phthaiazinyl, pteridinyl, purinyl, 2H-furo[3 l 2-b]pyranyl, furo[3,4-c]cinnoliny1, 1,2-benzoisoxazolyl, benzo[h]isoquinolyl, 
1,2-benzoisothiazolyl, benzlmidazolyl, benzoxazoryl. 4H-3,1-benzoxazinyl, 3-benzoxepinyl, benzothiazolyl, benzofb] 
thienyl, 1 H-benzotriazolyl, benzo[blfranyl, morpholinyl, or the like. # 
[001 7] Preferred groups of °a cyclic group which may be optionally substituted" represented by Ar 1 and Ar* include 
an aryl which may be optionally substituted, and specifically an aryl which may be optionally substituted with a halogen 
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atom a lower alkyl, a lower alkenyl, a lower alkoxy, a halogenated lower alkyl, a halogenated lower alkenyl, a ha o- 
. . 1 genaled lower alkoxy, hydroxy, an acyl, or an amino, or the like. The number of the substituents on an aryl or a hete- 

- ' rocvclic qroup of Ar 1 and A* is not limited to one, and the species is not also limited to one. 

[0018] Typical specific examples of an aryl which may be optionally substituted with one species of the substrtuent 

5 are described below. 

r001 91 The term "halogen atom" refers to fluorine, chlorine, bromine, or the like. 

0020 Thus examples of an aryl substituted with the halogen atom include 2-halogenatedphenyl (for example. 
2-fluorophenyl 2-chlorophenyl, 2-brornophenyl, etc.), 3-halogenatedphenyl (for example, 3-fluorophenyl, 3-ch loroph- 
envl 3-bromophenyl. etc.), 4-halogenatedphenyl (for example, 4-fluorophenyl, 4-chlorophenyl, 4-bromopheny . ete ). 

,o 2-halogenatednaphthalen-l-yl (for example, 2-fluoronaphthalen-1-yl, 2K 3 hloronaphthalen-1-yl 2-bromonaphtha.en- 
1-7 ete) 3-halogenatednaphthalen-l-yl (for example, 3-fluoronaphthalen-1-yl, 3-chloronaphthalen-1-y^ 3-brom- 
onaphthalen-1-yl. etc.). 4-halogenatednaphthalen-1-yl (tor example. 4-fluoronaphthalen-1-yl.4^hloronaphthalen-1-yl, 
4.bromonaphtha.en-1.y..etc.),5.ha.ogenatednaphthalen-1-yl (for example, 5-f.uoronaphtha^^^ 
len-1-yl 5-bromonaphthalen-1 -yl, etc.), e-halogenatednaphthalen-1-yl (for example, 6-fluoronaphthalen-1 -yl 6-chlo- 

.5 ronaphthalen-1-yl. 6-bromonaphthalen-1-yl, etc.), 7-halogenatednaphthalen-1 -yl (for example. 7-fluoronaphthalen- 
T'XonaJhthalen-l-y., 7-bromonaphthalen-1-yl, etc.). 8-halogenatednaphthalen-1-yl (for example. 8-f.uo o- 
naphthalen-1-yl, 8-chloronaphthalen-1 -yl. 8-bromonaphthalen-1-yl.etc), l-halogenatednaphthalen-2-yl (forexamp e, 
1 Zronaphtha.en-2-yl. 1 -chloronaphthalen-2-yl, 1 -bromonaphthalen-2-y.. etc.), 3-ha.ogenatednaphthalen-2-y. for 
example 3-fluoronaphthalen-2-yl, 3-chloronaphthalen-2-yl, 3-bromonaphthalen2-yl, etc.), 4-halogenatednaphtha en- 

20 2-yl (for example, 4-fluoronaphthalen-2-yl, 4<:hloronaphlhalen.2-yl, 4-bromonaphthalen-2-yl. etc.), 5-halogenated- 
naphthalen-2-yl (for example, 5-fluoronaphthalen-2-yl, 5«hloronaphthalen-2-yl. 5-bromonaphthalen-2-yl, etc.), 6-ha I- 
oaenatednaphthalen-2-y. (for example. 6-f.uoronaphtha.en-2-yl. 6-ch.oronaphthalen-2-yl. 6-bromonaphthalen-2-yl, 

fen-2-yl etc) 8-halogenatednaphthalen-2-yl (for example, 8-fluoronaphthalen-2-yl, 8«hloronaphthalen-2-yl. 8-brom- 
25 onaphthalen-2-yl. etc.). 2-halogenated inden-1 -yl (for example, 2-fluoroinden-1 -yl, 2-chloroinden-1 -yl, 2-bromo.nden- 

1- yTetc) 3-halogenated inden-1-yl (for examp.e, 3-fluoroinden-1-yl. 3«hloroinden-1-yl. 3-bromo,nden- -yl. etc.) 
4-halogenated inden-1 -yl (for example, 4-fluoroinden-1-yl. 4-chloroinden-1 -yl, 4-bromoinden-1 -yl, etc.) 5-halogenated 
indeS yl (forexample! >-f.uoroinden-1-yl, 5-chloroinden-1 -yl. 5-bromoinden-l-yl, etc.). 6-halogenated mden-1-yl (for 
example 6-fluoroinden-1-yl. 6-chloroinden-1-yl. 6-bromolnden-1-yl, etc.), 7-halogenated lnden-1-yl for example, 

so 7-fluoroinden-1-yl,7-chloroinden-1-yl.7-bromoinden-1-yl,etc.).1-halogenatedinden-2-yl(forex^ 

2- vl 1 -chloroinden-2-yl. 1 -bromoinden-2-yl. etc.). 3-halogenated inden-2-yl (for example. 3-fluoro.nden-2-yl 3-chlo- 
roinden-2-yl, 3-bromoinden-2-yl. etc.). 4-halogenated inden-2-yl (for example. 4-fluoroinden-2-yl, 4-chloro.nden-2-yl, 
4-bromoinden-2-yl, etc.). 5-halogenated inden-2-yl (for example, 5-fluoroinden-2-yl. 5-chloro.nden-2-yl, 5-bromo.nden- 

2- vl etc) 6-halogenated inden-2-yl (for example, 6-fluorolnden-2-yl, 6-chloroinden-2-yl. 6-bromo.nden-2-yl. etc.) 
35 7-halogenated inden-2-yl (for example, 7-fluoroinden-2-yl, 7-chloroinden-2-yl. 7-bromoinden-2-yl, etc.) 7-halogenated 

inden-4 yKforexam P le.7-fluoroinden-4-yl, 7-chlorpinden-4- y .. 7-bromoinden-4-yl, etc.), 5-halogenated ,nden-3-yl ( or 
example 5-fluoroinden-3-yl. 5-chlorolnden-3-yl. 5-bromolnden-3-yl. etc.), 3-halogenated inden-5-yl (for example. 

3- fluoroinden-S-yl. 3-chloroinden-5-yl, 3-bromoinden-5-yl. etc.). 2-halogenated inden-6-yl (for example. 2-fluoro.nden- 
6-vl 2-chloroinden-6-yl. 2-bromoinden-6-yl. etc.). 4-halogenated inden-7-yl (for example. 4-fluoroinden-7-yl 4-chlo- 

40 roinden-7-yl, 4-bromoinden-7-yl. etc.). 1-halogenated inden-4-yl (for example, 1-fluoroinden^-yl 1-chloro.nden-4-yl, 
1-bromoinden-4-yl. etc.), 2,3-dihalogenatedphenyl (for example, 2,3-difluorophenyl, 2,3-d«hlorophenyl, 2 3-d,- 
bromophenyl etc ..). 2,3-dihalogenatednaphthalen-1-yl (for examp.e, 2.3-dffluoronaphthalen-1-yl, 2.3-d.chloronaphtha- 
len-1 -yl 2 3-dibromonaphthalen-1 -yl. etc.). 2,4-dlhalogenated phenyl (for example, 2.4-difluorophenyl, 2.4-dichloroph- 
enyl 2 4-dibromophenyl, etc.). 2.6-dihalogenatedphenyl (for example. 2.6-difluorophenyl. 2.6-dichlorophenyl. 2 6-di- 

4* bromophenyl,etc.).4,5-dihalogenatednaphthalen-1-yl(forexamp.e.4.5-difluoronaphthalen-1-yl,4^ 

len-Tyl 4 f-dibromonaphtha.en-1-yl. etc.). 4.6^iha.ogenatednaphthalen-1-yl (for example, 4.6-drfluoronaphtha.en- 
1-vl 4 6-dichloronaphthalen-1-yl, 4,6-dibromonaphthalen-1- y l. etc.). 4,8-dihalogenatednaphthalen-1-yl (for example, 
4 8-'d«iuoronaphthalen-1-yl, 4,8-dlchloronaphthalen-l -yl. 4,8-dibromonaphthalen-1 -yl. etc) As shown above, the po- 
sition to be substituted is not limited so that the position may be 2-, 3-, or 4-positJon in the case of phenyl, whereas 2-, 

so 3- 4- 5- 6- 7-, or 8-position in the case of naphthalen-1-yl. 

r002l'l Examples of "lower alkyl" Include a straight or branched chain alkyl group having 1 to 1 0 carbon atoms, such 
as methyl, ethyl, propyl, isopropyl. butyl, isobutyl, sec-butyl, tert-butyl. pentyl, isopentyl, neopentyl. tert-pentyl. 1-ethyl- 

fOOMl 8 ifshould be noted that the term "lower" as herein used means that the number of carbon atoms of an aliphatic 
55 hydrocarbongroupsuch asanalkyloran alkenyl is 1-10, preferably 1-8, more preferably 1-6 unless otherwise indicated. 
r00231 Thus examples of an aryl substituted with the lower alkyl include 2-methylphenyl, 3-methylphenyl. 4-meth- 
vlphenvl 2-ethylphenyl. 3-ethylphenyl. 4-ethylphenyl, 2-methylnaphthalen-1-yl. 3-methylnaphthalen-1-yl, 4-methyl- 
naphthaien-1-yl. 5-methylnaphthalen-1-yl. 6-methylnaphthalen-1 -yl. 7-methylnaphthalen-1-yl, 8-methylnaphthalen- 
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1 -vl 2 4-dimethvlphenyl, 2,4,6-trimethylphenyl. 4,5-dimethylnaphthalen-1 -yl. 4,6-dimethylnaphthalen-1 -yl, 4,8-dimeth- 

7 methy.Sden-1 it, 1 -methylinden-2-yl. 3-methyHnden-2-yl. 4-methylinden-2-yl. 5-methylinden.2-y. 6-methyl.nden- 
Lr7-meSnden-2-yl. 1 -methylinden-3-y., 2-methylinden-3-yl. 4-methyr,nden-3-yl, 5-methylinden-3-yl 6-methyhn- 
den-3-yT ' methylinden-3-y., l-methylinden-4-yl, 2-methylinden-4-yl. 3-methylinden-4-yl. 5-methylinden^-yl 6-meth- 
JSndeniyl 7-methylinden-4-yl, 1 -methylinden-5-yl. 2.methylinden-5-yl. 3-methylinden-5-yl. 4-methyl 1 nden-5-y.. 
lmethylind'en-5-yl. 7-methyl1nden-5-y1. 1-methylinden-6-yl, 2-methylinden-6-yl. S-methylinden-S-yl. 4.methyl.nden- 
6-^ 5 methylinden-6-yl, 7-methylinden-6-yl, 1-methylinden-7-yl, 2-methylinden-7.yl, 3-methylinden-7-yl, 4-methyhn- 
den'-7-vl 5-methylinden-7-yl, 6-methylinden-7-yl. The position to be substituted is not limited so that the position may 
be* I or 4-position in the case of phenyl, whereas 2-, 3, 4-. 5-, 6-, 7, or 8-position in the case of naphthalan- 1 -yl. 
r00241 ' Examples of "lower alkenyl" include a straight or branched chain alkenyl group having 1 to 10 carbon atoms 
such is vinyl, ally., isopropenyl. 1-propenyl. 2-me,hyl-1-propenyl. 1-butenyl. 2-buteny. 3-butenyl. 2-ethyl-1-buteny.. 
3-methvl-2-butenyl. 1 -pentenyl. 2-pentenyl. 3-pentenyl. 4-pentenyl, 4-methyl-3-pentenyl. or the like. 
raMsr^rexampL of an a,?! substituted with the lower alkeny. include, but are not limited to, 2-v,ny pheny 

3- vinv phenyl 4-vinylphenyl, 2-allylphenyl. 3-allylphenyl. 4-allylphenyl. 2-vinylnaphthalen-1 -yl. 3-v,ny naphtha en- -y , 

4- v nvlnaoMhalen-1 l-yl. 5-vinylnaphthalen-1-yl, 6-vinylnaphthalen-1-yl, 7-vinylnaphthalen-1-yl, 8-v,nylnaph thalen-1 -yl. 

1 ^yT3-vinylinden-1 -yl. 4-vinylinden-1 -yl, 5-vinylinden-1-y.. 6-vinylinden-1-yl, 7-vinylinden-1-y 1-v.nyiln- 
den 2 yl 3 viny nden-2-y.. 4-viny.lnden-2-yl. 5-vinylinden-2-yl. 6-v.ny.inden-2-yl, 7-vinylinden-2-yl 1-v,ny nden-3-yl, 

2 vinylLen 3-y . 4-vinyHnden-3-yl. 5-viny.inden-3-yl, 6-vinylinden-3.yl, 7-viny.inden.3-yl, 1 -vinylinden-^ 2-v.nyl,n- 
denXl 7-vinylinden-4-yl,1-vinyl,nden*yl 2-vmy .nden.5-yl. 

3 v nyllen 5 y,. 4-vinyhnden-5-yl. e-vinylinden-S-yl, 7-viny.inden-5.yf. l-vinylinden-e-yl, 2.vinyl,nden-6-y . 3-vmy..n- 
L n -6-yl 4.vinylinden-6.yl. 5-vinylinden-6-yl, 7.vinylinden-6-yl, 1 .vinylinden-7-yl, 2-v,nyl,nden-7-yl, 3.vinylinden.7.yl. 
4-vinvlinden-7-yl, 5-vinylinden-7-yl, 6-vlny.lnden-7-yl, or the like. 

ra026 Examples of Hower alkoxy include an alkoxy group having 1 to 10 carbon atoms, such as methoxy, ethoxy, 
oroooxv isopropoxy.butoxy. isobutoxy.neobutoxy.t-butoxy.pentoxy.isopentoxy.orthelike 
K Z examples of an atyl substituted with the lower alkoxy include 2-methoxypheny. S-methoxyphenyl, 
4-methoxyphenyl. 2-ethoxyphenyl, 3-ethoxyphenyl, 4-ethoxyphenyl, 2-methoxynaphthalen-1-yl. 3-methoxynaph ha- 
tn ?-ylTmethoxynaphthalen-1-yl. 5-methoxyna P hthaien-1-yl, 6-methoxynaphthalen-l-y . 7-methoxynaphtha en- 
yl 8-methoxynaphthalen-l-yf. 2.4-dimethoxyphenyl. 2.4,6-trimethoxyphenyl. 4.5-dimethoxynaphthalen-l-y.. 
46-d.methoxyn^htha.en-1-y..4,8-dimethoxyna P hthalen^ 

IdeM-y T-methoxyinden-5-y.. 1-methoxyinden^-y., 1 -methoxyinden-7-y., 1 ,3-dimethoxy.nden.2-y.. 1 .2-d,methox- 
y nden-3-yl 1 3-dime*oxyinden-4-y1,2,3-dimethoxyinden-5-yl. 1.4-dimethoxyinden-6-yl, 1,4-dlmethoxy,nden-7-yl. or 



r00281 ' Examples of "halogenated lower alky!" include a lower alkyl as shown above substituted with a ha ogen atom, 
Ssfluoromethyl. chloromethyl, bromomethyl. 2-fluoroethyl, 2-ch.oroethyl. 2-bromoethyl. 1-f.uoroethyf. 1-chlome- 
thyl ' broZethyl, trifluoromethyl, trichloromethyl. tribromomethyl, difluoromethyl, dichloromethyl, 

oethvl 2 2-dichloroethyl, 2,2-dibromoethyl, or the like. 

roS Thus exampL of an aryl substituted with the halogenated lower alky, include an ajyl substituted with a 
Erne th? ieSe.a phenyl Xbstttuted with f. uoromethyl, naphmalen-1-yi substituted wtthf^ 
suStuTed wrth chloromethyl. naphthalen-1 -yl substituted with chloromethyl. a phenyl substituted wrth bromomethyl. 
naphtha.en-T yl substituted wrth bromomethy., etc.), an aryl substituted with a 2-haloethy. (for exampte, a phenyl sub- 
SZ I wi 2 fluoroethyl, naphthalen-1 -yl substituted with 2-fluoroethyl, a phenyl subsmuted with 2-ch.oroethyl naph- 
Sen iTsubstituted with Lh.oroethyl, a phenyl substituted with 2-bromoethyl, naphthalen-1 -y. substituted wrth 
2*romoeW etc.), an ary. substituted wrth a 1 -halo-othy. (for example, a phenyl ™^<"«\^™S^ h 
fhalen °yl substituted with 1 -fluoroethyl, a phenyl substituted with Khloroethyl, naphthalen-1-yl substituted wrth 

ubsS 

tloromethyl. a phenyl substituted with trichloromethyl. naphthalen-1 -yl substituted with trichloromethyl, a phenyl 
substltut^rth tribmmomethyl. naphthalen-1 -y. substituted with tribromonethy.. etc.). The position to be suited 
is not limited so that the position may be 2-. 3-. or 4-position in the case of phenyl, whereas 2- 3- 4- 5- 6^7- or 
8 posi on in the case of naphthalen-1 -yl. In the case of indenyl. examples include, but are not hmitedto, 
y.inde^ 

2-y. T(lb omoeth y 0inden-2-y.. 1-(1-fluoroethy.)inden.2-yl. 1.(1-ch.oroeth y i)inden-2-yl. Hl*»omo^^*J. 
1-Sluoromethylinden-2.yl. l-trichlommethyllnden-2-yl. l-tribromomethy.inden-2-yl. ^ r ^^ n ^^ 
omemySen-3-yl, 1 -bmmomethylinden-3-y., 1-<2-fluoroethyl)inden-3-yl, 1.(2<h.oroemyl).nden-3-y^ 1-(2-bromoe- 

Se^ 

den 3 yt Hrtoh.oromethylinden-3-yl, l-tribmrnomethylinden-S-yl, 1-fluoromethy.inden^-yl, 1<hloromethyl,nden-4-yl, 
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1 hro m nmPth«r.nden-4-vl 1 -(2-fluoroethyl)inden-4-yl, 1-(2-ch.oroethy.)inden-4-yl, 1-(2-bromoethyl)indenw»-yl, 1- 
1 SSVwl l-tribromomethylinden-4-y.. 1-fluoromethylinden-5-yl, 1-chloromethyl.nden-5-yl. 1 -bromomethyl- 

-y 1^ 

\ trib omomethylinden-5-yl. 1 -fluoromethylinden-6-yl. 1 -chloromethylinden-6-yl, 1 -bromomethyl,nden-6- yl, -(2 fluor 
tSIl -(2-chloroethyl)inden-6-yl, 1 -(2-bromoethyl)ind e n-6-yl. 1 -(1 -fluoroethyl)inden-6-yl. -chloroe- 

i2S52JJSSS 1-(2*r;moethyl)inden-7- y l, 1-(1-fluoroeth y l)inden.7-yl. l-OHH-oro-hylJindjn.^ 1- 
,t££!^^ ltrich.oromethy.inden-7-y.. 1 -mbromomethy.inden-7-yl, or the 

moam Examoles of "halogenated lower alkenyl" include a lower alkenyl as shown above substituted with a halogen 
i rsuchT3to°Io-1-pr 9 openy.. 3-ch,oro, -propenyl. 3-oromo, -propeny. """""^ -chloro-a-buteny.. 
4 hramo-2-butenvl 1 -fluoro-2-butenyl, 1 -chloro-2-butenyl, 1 -bromo-2-butenyl, or the like. 
ra03lT ^hus examp.es of an ary. substituted with the halogenated lower a.keny. include an ary. 

Tuoro^ 

Se rS to b ESS- is not limited so that the position may be 2, 3-, or 4-position in the case of phenyl 
whereas 2 3 4 5- 6- 7-, or 8-position in the case of naphtha.en-1 -yl. In the case of indenyl. examples include but 

buTe^yOnd^^ 1 "0 "^o-2J uteny.),n-en- 

iyrHJ^1-propenyr).nden.5^. 1-(3-chlorp- 1.propeny.)inden-5-y., 1 -(^b^no-1-prope^ yl ,nden. ^1- 
iloro2butenyl)inden-5yl, i-(4-chloro-2-butenyl)inden.5-yl. 1 -(4-bromo-2-butenyl)mden-5-yl, uoro-2-bute- 
( I -IV! n-chloro-2*utenyl)inden^^ 

2.b U tenyl)inden y , t . (3 .f| UO ro-1 .propenyl)inden-7-yl. 1 -(3-chloro-1 -propenyl).nden-7-yl, 1 -(3-b o- 

6-yl 1-(1-bromo-2-b U tenyl) l nden6^ 

r 7 T^^ 1 - (1 - b romo-2-buteny.) l nden-7-y..orthe 

SLl Examoles of "a halogenated lower alkoxy' include a lower alkoxy as shown above substituted with a halogen 
Eucn rfSrle^chloromethoxy, brolomethoxy, 1-fluoroethoxy. 1 -ch.oroethoxy, 1 -bromoethoxy. 2-f.uor- 

SST ^"^^^Sn^ ^ «ne halogenated lower alkoxy include an ary. substituted with a 
h ^ 1,^ (foreTample a phVnyl substituted with f.uoromethoxy, naphthalen-1-yl substituted wrth fluoromethoxy 
tr 8 i^3 i2 S naphtha.en-1-y. substrtuted with chloromethoxy. a phenyl subst.tuted wth 
^ZmTSm^ *^ ed with "romomethoxy, etc.), an ary. substituted with a halo-ethoxy , ( for ex- 
am* ^ athel substituted wlh 1 -f luoroethoxy, naphthalen-1 -yl substrtuted with 1 -f luoroethoxy aphenyh ubsMuted 
Th whin^thoxv naphthalen-1 -yl substituted with 1 -chloroethoxy, a phenyl substituted wrth 1 -bromoethoxy, naph- 
7 e " ^SS^S^Z^, a phenyl substituted with 2-f.uoroethoxy. naphtha.en-1 -y. 
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oxyinden-2-yl 1 -chloromethoxyinden-2-yl, 1-bromomethoxyinden-2-yl. 1-(1-fluoroethoxy),nden-2-yl M1-chlo- 
ro^thoxy)inden-2-yl. 1-(1-bromoethoxy)inden-2.yl. 1 -(2-fluoroethoxy)inden-2-yl, l-e-chloroethoxy^nden^-yl - 
2^moethoxy)ind e n-2-yl, 1 -fluoromethoxyinden-3-yl, 1 -chloromethoxyinden-3-yl. 1 -bromomethoxy,nden-3-yl 1- 
n^to^^"^^ 1-(1-bromoethoxy)inden-3- y i. 1 -(2-fluoroethoxy),nden-3-y 

-(^lSoSh2«y)lnden^yl. 1-(2-bromoethoxy)inden-3-yl, 1-fluoromethoxyinden-4- yl . 1 -chloromethoxy,nden-4-y , 

-bromomethoSden^-yU 

1 (2 fluorcethoxv)inden-4-yl, 1 -(2-chloroethoxy)inden-4-yl. 1 -(2-bromoethoxy)inden-4-yl, 1-fluoromcthoxyinden-5-yl. 
ih.o^mlSiden-5-yl l-bromomethoxyinden-5-yl, 1 -(1 -fluoroethoxy)inden-5-y., 1 -(1 -chloroethoxyJinden-S-yl. 1- 
1 b™mS3inden-5-yl, l^-tluoroethoxyy.nden-S-y.. l-(2-chloroethoxy)inden-5-yl, 1M2-bromoethoxy).nd^-5- y i. 

i-ch.oromethoxyinden.6-yl. l-bromomethoxyinden-S-yl, 1-(1-fluoroethoxy)inden-6^ 1- 

1-^ 

(2^moeth^xy)inden-6.y., l-fluoromethoxyinden-7-yl, 1<hloromethoxyinden-7-yl. l-bromomethoxy.nden-7-yl 1- 
(llo?oXxy)Sen-7-yl,1-(1-ohloroethoxy)',nden-7-yl, l-(1-bromoethoxy)inden-7-yl. 1-(2-fluoroethoxy),nden-7.y.. 

1- r2-chloroethoxv)inden-7-yl, 1-(2-bromoethoxy)inden-7-yt. 

00341 Examples of an aryl substituted with hydroxy as shown above include 2-hydroxyphenyl, 2-hydroxynaphtha en- 
v7 3-hydroxyphenyl, 3-hydroxynaphthalen-1 -yl. 4-hydroxyphenyl, 4-hydroxynaphthalen-l-yl, 5-hvdroxvnaphthalen. 
-y l-SySaphLen'-yl 7-hydroxynaphthalen-1-y.,8-hyd ro x^^ 

yinden-2-y 1hydfoxyinden-3-yl,1-hydroxyinden-4. y .,1 -hydroxyinden-5-yl, Vhydroxy.nden-6-y., l^ydroxymden-7-y.. 
n dThydroxyinden-1-yl, 1 .S-dihydroxyinden^-yl, 2.5-dihydroxyinden-3-yl, 1 ,3-dihydroxy.nden^yl, 1 ,3-d,hydrox- 

vT 3-acewlphenyl, 3-acety.naphthalen-l-yl, 4-acetylphenyl. 4-acetylnaphthalen-1-yl. 5-acetylnaph halen-1 -y , 
6-acetylnapMhalen-1-yl, 7-acetylnaphthalen-1-yl, 8-acetylnaphthalen-1-yl, 1 -acetylinden-1-yl 1-acety l.nden-2-y , 
laceS ^n-S y., 1-acety.inden^yl. 1 -acety.inden-5-yl, 1 -acety.inden-6-yi. 1 -acety.inden-7-y -ace* nden-2-y , 
3-S nden-2-y. 4-aceJ.inden-2-yl, 5-acety.inden-2-y., 6-acetylinden-2-y., 7-acety.inden-2-yl, 1-acety lnden-3-y, 

2- ac3nden-3-y. 4-acety.inden-3- y l, 5-acety.inden-3-y.. 6-acety.inden-3-y.. T-acetylinden-S-yl, 1-ace*.,nden-4- y .. 
2-acSlinden-4-yl. 3-acetylinden-4-yl, 5-acetylinden-4-yl, 6-acetylinden-4-yl, 7-acetylinden-4-yl or the lite. 

fouSl Examples of an aryl substituted with an amino include 2-aminophenyl, 2-aminonaphthalen-1 -yl, 3-am,nophe- 
nyl, 3-aminonaphthalen-1-yl, 4-aminophenyl. 4-aminonaphthalen-1-yl, 5-aminonaphthalen-1-yl, 6-aminonaphthalen- 
1-y'l, 7-aminonaphthalen-1-yl, 8-amlnonaphthalen-1-yl, or the like. 
r00381 A in G 1 is preferably an oxygen atom. 

ro0391 "halooen atom 0 represented by R 1 -R 6 in G 1 has the same meaning as shown above. 
0040 Aliphatic hydrocarbon group in "an aliphatic hydrocarbon group which may be optionally substituted repre- 
sented by Ri-R* in Q1 means a straight or branched chain aliphatic hydrocarbon group (an alkyl, an alkenyl. an alkynyl, 

r0041 1 Examples of an alkyl in the "aliphatic hydrocarbon group" include a straight or branched chain alkyl having 1 
o 20 carbon atoms, such as methyl, ethy., propyl, isopropyl. butyl, feobuty. sec-butyl, 

neopentyl tert-pentyl, 1-ethylpropyl, hexyl, isohexyl. heptyl, octyl, decyl, tetrahydrogeranyl, dodecyl, tridecyl, tetrade- 
Z hexadecy. octadecyl. nonadecyl, eicosanyl. orthe like. Preferred groups are an alkyl having 1 to 1 0 carbon a oms 
K Examples oTan alkenylin the "aliphatic hydrocarbon group" include a straight or branched cha^lkenyl 
having 2 to 20 carbon atoms, such as viny., ally., isopropenyl, 1-propenyl, 2-methyM -propenyl 1-buteny. 2-buleny , 
3 butenyl 2-ethy.-1 -butenyl, 3-methvl-2-buteny., 1-pentenyl, 2-pentenyl. 3-pentenyl, 4-pentenyl 4-methyl-3-pentenyl, 
1-hexenyi2-hexenyl.3-hexenyl,4-hexenyl.5-hexenyl,1-heptenyl,1-octenyl,ge ra nyl.1-decenyl,1^^^^ 
tadec^njl, 9-octadecenyl, 1 -eteosenyl. 3,7.11 ,15-tetramethyM -hexadecenyl. orthe like. Preferred groups are an alke- 

rooiSr^a^ «<• "a"P hatic hydrocarbon group" include a alkynyl having 2 to 20 carbon atoms 

which may contain a double bond, such as ethynyl, 1-propynyl, 2-propynyl, 2-penten-4-ynyl, or the like. Preferred 
arouos are an alkynyl having 2 to 8 carbon atoms. .._„ , 

r00441 The term "(aliphatic hydrocarbon group which may be optionally substituted)-©-" represented by R1-R« in Qi 
means a group wherein an aliphatic hydrocarbon group as defined above is bound to an oxygen atom, and include an 
alkvloxv. an alkenyloxy, an alkynyloxy, or the like. 

nSm Preferred examples of substltuents of "an aliphatic hydrocarbon group which may be optionally substrtuted 
specifically include a halogen atom, hydroxy, a lower alkoxy, lower alkenyloxy. lower alkylcarbonyloxy, a carboxyl, a 
substituted or unsubstituted carbamoyl, a cyano, a substituted or unsubstituted amino, an amidino, an azido. a nitre, 
a nttroso mercapto. a (lower alkyl)thio, a sulfo, a substituted or unsubstituted, saturated or unsaturated al,cycl,c hy- 
drocarbon group a substituted or unsubstituted, monocyclic or fused polycyclic aryl, a substituted or unsubstituted 
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heterocyclic group an acyl, or the like. The number of substituents of "an aliphatic hydrocarbon group wh,ch may be 
ontionallv substituted" is 1 to 5, and preferably 1 to 3. The position of the substituents is not limited. 
mm "SaSgen" as a substituen. on "an aliphatic hydrocarbon group which may be optionally substrtuted" has the 
same meaning as shown above. "Lower alkoxy" as a substituent on "an aliphatic hydrocarbon group which may be 
5 optionally substituted" has the same meaning as shown above. k-^m^iiw 
r00471 Examples of "lower alkenyloxy" as a substituent on "an aliphatic hydrocarbon group which may be optionally 
substiuted" include a alkenyloxy having 2 to 7 carbon atoms, such as vinyloxy, allyloxy. 1 -propenyloxy, 2-me hyl- 
1 propenyloxy, 1-butenyloxy, 2-butenyloxy, 3-butenyloxy, 2-ethyl-l-butenyloxy, 3-methyl-2-butenyloxy, 1 -pentenyloxy. 
2-Dentenvloxv 3-pentenyloxy. 4-pentenyloxy, 4-methyl-3-pentenyloxy, or the like. 
10 FoS Examples of "lower alkylcarbonyloxy" as a substttuent on "an aliphatic hydrocarbon group wh«h may be 
opWnally substituted" include an alkylcarbonyloxy having 2 to 7 carbon atoms, such as methylcarbonyloxy, ethylcar- 
bonyloxy oropylcarbonyloxy. isopropylcarbonyloxy, butylcarbonyloxy, feobutylcarbonyloxy, t-butylcarbonyloxy. pentyl- 
carbonvtoxy isopentylcarbonyloxy. neopentylcarbonyloxy. t^entylcarbonyloxy, hexylcarbonyloxy, or the like. 
100491 Examples of "substituted carbamoyl" as a substituent on "an aliphatic hydrocarbon group which may be op- 
SonaUy substituted" include N-mono-(a lower alkyl)carbamoyl. N,N-di-(a lower a.kyl)carbamoyl, N-hydroxycarbamoy . 
N-S f lower alkoxy)carbamoyl, N-hydroxy-N-(a lower alkyl)carbamoyl, N-(a lower alkoxy)-N-(a lower alkyl)carbamoyl. 
N-Dhenvfcarbamoyl. N-(substituted phenyl)carbamoyl, or the like. 

IsO] ExamT.es of the "N-mono-(a lower a,ky.)carbamoyr include N-methytearbamoyl, N-ethylcarbamoy., N-pro- 
ovlcarbamoyl N-isopropylcarbamoyl. N-pentylcarbamoyl. N-isopentylcarbamoyl, N-neopentylcarbamoyl, N-t-pentyl- 
carbamoTl N-1 -ethy^opylcarbamoyl, N-hexylcarbamoyl, or the like, since the lower alkyl has the same mean.ng as 

roosil Samples of the "N,N-di-(a lower alkyl)carbamoyl" include N,N-dimethylcarbamoyl, N-ethyl-N-methylcar- 
Sl N N-diethylcarbamoy I , N-methyl-N-propytearbamoyl. N-butyl-N-methylcarbamoyl N^uty.-N-ethylcamamoy.. 
Si- 1-propy.carbamoyl. N-butyl-N-isopropylcarbamoyl, N,N-dibuty.carban,oyl, N-ethy.-N- P ropyfcarbamoyl, N N- 

5*2 To 7 carbon atoms, such as M-hydroxy-N-methy .carbamoyl. N-hydroxy-N-ethylcarbamoy., N-hydrexy-N-propy.- 
carbamoyl N-hydroxy-N-butylcarbamoyl, N-hydroxy-N-isopropylcarbamoyl, N-hydroxy-NHSobutylcarbamoyl, N-hy- 
drow-rsec butylcarbamoyl, N-hydroxy-N-t-butytearbamoyl. N-hydroxy-N-pentylcarbamoyl, N-hydroxy-N-,sopenty,- 
carbamoyl N-hydroxy-N-neopentylcarbamoyl orthe like, since the lower alkyl has the same meaning as shown above 
[005^ Examples of "N-(a lower alkoxy)-N-(a lower a.kyl)carbamoyi" indude a N-(a lower a.koxy)-N-(a lower alkyl 
carbamoyl having 3 to 1 3 carbon atoms as the whole number of carbon atoms, such as N-methoxy-N-methylcarbamoy , 
N methoxv-N-ethylcarbamoyl, N-methoxy-N-propylcarbamoyl, N-methoxy-N-butylcarbamoyl, N-methoxy-N-isopropyl- 
35 cartamoyl N-methoxy-N-isobutylcarbamoy.. N-methoxy-N-sec-butylcarbamoyl, N-methoxy-N-t*utylcarbamoyl, N- 
methoxy N-pentylcarbamoyl, N-methoxy-N-isopentylcarbamoyl. N-methoxy-N-neopentylcarbamoyl orthe l.ke. since 
the lower alkvl has the same meaning as shown above. 

OOmT Examples of the substituents of the "N-(a substituted phenyl)carbamoy!» include a lower alky a ower alkoxy 
hydroxy orthe Kke. each of which has the samemeaning as shown above. Preferred exempts of the »N-(a substituted 
ao oScarbamoyl" include (4-methy.phenyl)carbamoyl, (4-ethylpheny.)carbamoyl. (4-hydroxyphenyOcarbamoyl, 
Smethoxyphenyl)carbamoyl, (2,3-dihydroxyphenyl)carbamoyl, (2,3-methoxyphenyl)carbamoyl, [2^d,hydroxyphe- 
nylSrbZyl (2 4-methoxyphenyl)carbamoyl. (2,6-dihydroxyphenyl)carbamoyl, (2,6-methoxyphenyl carbamoy , 
(2 4Wrihydroxypheny^ 

Cdrowhe^*amov1, (2.3Kiih y droxy^methoxypheny.)carbamo y i, (3,4.dimethoxy.2.hydroxypheny.)car. 
bST^tdihydroxy-S^ethoxyphenyOcarbamoyl, (2,4-dimethoxy-6-methylphenyl)carban 1 oy., (2,6-d.methoxy- 

SSTbS^^ - * subs,ituent ,n the deflnwons of R, - R6 - and " an a,ipha,ic , h r droca S 

group which may be optional* substituted" include mono-(a lower alkyl)amino, a di-(a lower alkyl)ammo, (a lower alkyl) 

r0056i yl ETOTplesonne^mono^a lower alkyl)amino" include a mono-(a lower alkyl)amino in whteh the number of 
carbon atoms of the alkyl is 1 to 6, such as methylamino, ethylamino, propylamine, isopropylemino, butylam.no, .so- 
butylamino, sec-butylamino, t-butylamino, pentylamino. isopentylamino. hexylamino, or the like, s.nce the lower alkyl 
55 has the same meaning as shown above. . . 

SkJT Examples of the -di-(a lower alkyl)amino« include a di-(a lower alkyl)amino in which the whole number of the 
carton is 2 to 20 such as dimethylamino, ethylmethylamino, diethylamino, methylpropylamiho. ethylpropylam.no iso- 
propylmethylamino, isopropylethylamino, butylmethylamino, butylethylamino, isobutylmethylamino, isobutylethylam,- 



30 



45 



50 



■* 11 



EP 1 155 698 A1 



no or the like since the lower alkyl has the same meaning as shown above. 

r0058] Examples of the "(a lower alkyl)carbonyl amino" include an alkylcarbonyl amino having 2 to 7 carbon atoms, 
such asmethylcarbonylamino, ethylcarbonylamino. propylcarbonylamino, isopropylcarbonylamino. butylcarbonylami- 
no isobutylcarbonylamino. sec-butylcarbonylamino, t-butylcarbonylamino, pentylcarbonylammo, isopentylcaroo- 
nvlamino or the like, since the lower alkyl has the same meaning as shown above. 

r00591 Examples of "(a lower alkyl)thio" as a substituent on "an aliphatic hydrocarbon group which may be optionally 
substituted" include a (lower alkyl)thio having 1 to 6 carbon atoms, such as methylthio, ethylthio, propyrthio, isopro- 
pylthio, butylthio, isobutylthio, neobutylthio, t-butylthio, pentylthio. hexylthio, or the like, since the lower alkyl has the 
same meaning as shown above. m 
r0O601 "A substituted or onsubstituted. saturated or unsaturated alicyclic hydrocarbon group" as a substituent on an 
aliphatic hydrocarbon group which may be optionally substituted" is exemplified by a cycloalkyl, a cycloalkeny a cy- 
cloalkadienyl, or the like, and has a similar meaning to those in "a cyclic group which may be opfonally substrtuted 

SeT^wbSuS^'nsubttiliiltd. monocyclic or fused polycyclic aryl" as a substituent on "an aliphatic hydro- 
carbon group which may be optionally substituted" has a similar meaning to those in "a cyclic group wh,ch may be 
oDtionallv substituted" represented by Ar 1 and Ar 2 . 

?00621 A heterocyclic group of "a substituted or unsubstituted heterocyclic group" as a substituent on -an aliphatic 
hydrocarbon group which may be optional* substituted" has a similar meaning to those in "a cyclic group wh.ch may 

be ootionallv substituted" represented by Ar 1 and Ar 2 . 

fOoSl Preferred examples of the substituents of "a substrtuted, saturated or unsaturated ahcyckc hydrocarbon 
qroup" "a substituted, monocyclic or fused polycyclic aryl", and "a substituted heterocyclic group" as shown above 
fnclude halogen hydroxy, a lower alkyl, a substituted lower alkyl (wherein the substituent is a halogen, hydroxy, a lower 
alkoxv or la lower alkyOcarbonyl), a lower aikenyl. a lower alkynyl. a lower alkoxy. a lower alkeny oxy a lower alkyl- 
caZyloS a carboxyl, a lower alkylcarbonyl, (a lower alkoxy)carbonyl. a carbamoyl, a lower alkylcarbamoy N-di(a 
lower ^carbamoyl, N-hydroxycarbamoyl. M-hydroxyN-(a iower alkyl)carbamoyl. N-(a phenyl)carbarnoyl. N-^sub 
sWutedphenyhcarbamoyl. a cyano. an amino, mono-(a lower alkyl)amino. di-(a lower alkyl)am,no, (a lower alkyl)car- 
bonyiamino, an amidino, an azido. a nitro, a nitroso, mercapto, (a lower aikyl)thio, a su«o, a saturated or unsaturated 
alicyclic hydrocarbon group, a monocyclic or fused polycyclic aryl, a heterocyclic group, or the like. The number of the 
substituent(s) is 1 to 3, and preferably 1 . The position of the substituentfs) is not hmrted 

r00641 Preferred examples of "(a lower alkyl)carbonyl" as shown above include an alkanoyl having 2 to 6 carbon 
atoms, such as acetyl, propionyl, butylyl, isobutylyl, valeryl, isovaleryl, pivaloyl, hexanoyl, or the like, s.nce the lower 
alkyl has the same meaning as shown above. .„ a 
roOSSl Preferred examples of "(a lower alkoxy)carbonyl" include an alkoxy carbonyl having 2 to 7 carbon atoms, 
such as methoxycarbonyl. ethoxycarbonyl, n-propoxycarbonyl, n-butoxycarbonyl, since the lower alkoxy has the same 

So66r 9 T^ S subTtiUie 0 nte other than those described above have a similar meaning to those mentioned in the substit- 
uents of "an aliphatic hydrocarbon group which may be optionally substituted". 

r00671 "An acyl" as a substituent in the definitions of R'-R 8 and in "an aliphatic hydrocarbon group which may be 
optionally substituted" means an acyl derived from a carboxylic acid which may be optionally substituted, an oxycar- 
boxylic acid which may be optionally substituted, a sulfonic acid which may be optionally substituted, a sulfin.c acid 
which may be optionally substituted, or the like. Specific examples include a group of the formula: 

R 7 CO-, R 8 OCO-, R 9 SO z -, or R 10 SO- 

in which R7, R 8 , R 9 and R"> are each a hydrocarbon group which may be optionally substituted or a heterocyclic group 
which may be optionally substituted. 

■00681 Examples of "a hydrocarbon group" In "a hydrocarbon group or heterocyclic group which may be optionally 
substituted' represented by R 7 , R 8 , R 9 and R«> include a straight or branched chain aliphatic hydrocarbon group (an 
alkyl an aikenyl, an alkynyl, etc.) or the like as a non-cyclic group, and include a saturated or unsaturated, aUcydlc 
hydrocarbon group (a cycloalkyl, a cycloalkenyl, a cycloalkadienyl, etc.), a monocyclic or fused polycyclic aryl. or the 
like as a cyclic group. The meanings and specific examples of them are as shown above. 
ro0691 Examples of the substituents of "an amino group which may be optionally substituted represented by R -R 
in G 1 include hydroxy, a lower alkyl. a substituted lower alkyl (wherein the substituent is a halogen, hydroxy, a lower 
alkoxy or (a lower alkyl)carbonyl). a lower aikenyl. a lower alkoxy, a lower alkenyloxy, a lower alkylcarbonylox* a 
carboxvl a lower alkylcarbonyl, (a lower alkoxy)carbonyl, a carbamoyl, a lower alkylcarbamoyl, N-di(a lower alkyl) 
carbamoyl N-hydroxycarbamoyl. N-hydroxy-N-(a lower alkyl)carbamoyl, N-(a phenyl)carbamoyl. N-(a substrtuted phe- 
nyl)carbamoyl a saturated or unsaturated, alicyclic hydrocarbon group, an monocyclic or fused polycyclic aryl, a het- 
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erocvclic qroup, or the like. The meanings of them are as shown above. 

MOW? Examples ol the substituents ot "a sulfo group which may be optionally substrtuted" represented by R -R jn 
5? LI a lower alkyl a substituted lower alkyl (wherein the substituent is a halogen, hydroxy, a lower 

a lower alkenyl, a lower a.kynyl, a lower a.koxy, a lower a.ken y .oxy a lower alkyl- 
alkoxy or flower a wa« ' V carbo , a carbamoy ,, a lower alkylcarbamoyl. N-d.(a 

lower ^» ca *^^„ " y a °™^ 0 ami y no mono , ower alky, amino, di lower alkyl amino, lower alkylcarbonyl ammo, 
aS^orT a^'a^hy^carbon gro^p. an monocyclic or fused po.cycl. any., a heterocycl, 

„ ^Z^X^^^^^^ substitute, represented by R,* in * is as 

mS ^mples of the substituents of 'an aryl whteh may be optional* substituted" represented by Ri-Rj ir , Gj 
?J,hL a ^mTar substituent to those in "a substituted, saturated or unsaturated alicyclic hydrocarbon group , a sub- 

^ i^Sl^^i^ " a subs,i,uted heterocyclic group " as shown above ' The mea n9S 

" STSSS onhe e 'substituen,s of "a methylene which may be optional substituted" that is formed by the 
1 IIJZ 7* and R? R3 and R* or R* and R 6 in G 1 include a halogen, hydroxy, a lower alkoxy, a lower alkenyloxy. 

SSTan amidino. an azido. a nitro, a nitroso, mercapto, (a lower alkyf)thio. a sulfo, an acyl, or the hke. The meamngs 

20 TxamptTof Substituents of "an imino which may be optionally substituted" that is formed by the comb, 

1 , } «f pTTnd R2 R3 and R 4 or R 5 and R<> in Qi include halogen, hydroxy, a lower alkoxy, a lower alkenyloxy. (a 
SZZOSl inyloxy, a substituted or unsubstKuted carbamoyl, mercapto. (a lower a.ky.)thio, a sulfo. 

an acvl or the like. The meanings of them are as shown above. 

2S [OOto] Preferably, R'-R 6 in & are the same or different, and are a hydrogen atom, or a lower alkyl. 

gSS in^Hroup lichmayt optionally substituted (hereinafter the group is convenient, abbreviated 
as "G 2 ")" of the formula: 
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ma „ ho either a monocyclic or fused cyclic group. Examples of the cyclic groups are listed below. In the following 
? Y iltn JualS endocyclic nrtrogen atom bound to the boron is not associated with a symbol + , the nitrogen 
nfacgulg :a 9 p,us^ char^on suUution by hydrogen or an a.iphauc hydrocarbon group which may be 
45 optionally substituted (preferably, a lower alkyl (for example, methyl, etc.)). 
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r00791 The phrase "provided that the smallest ring among rings constructed with B". & and G 2 « a 5- or B^embered 
nna- in the definitions of formula (I) means that the smallest membered ring among those wh,ch contains B , & that 
is a chain group and the nitrogen atom bound to the boron in the group: G 2 in the definition of formula (I). » a 5- or 

foOwT^hSaceutical composition useful for animals exceptfor humans, which comprises a compound of formula 
S iein TZl Ar 2 are the same, and are an ary. which may be optionally substituted, or a salt thereof or a hydrate 
onhem is preferred, and a pharmaceutical composition useful for animals except for humans, which compnses a 
compound STomTa (I) wherein b«h*n and Ar 2 am an ary. which may be optional* substituted, Qi . a group of the 
So O-CRW- or -0-CRW-CRSR6- wher ein Ri-R» are the same or different, and are each a hydrogen atom, 
a Mown atom hydroxy, a lower alkyl which may be optionally substituted, a lower alkenyl which may be optional* 
aTcW a.kyU which may be optiona.ly substituted, or a lower alkenyloxy which may be optional* sub- 
Qtitntfid- or a salt thereof or a hydrate of them is more preferred. 

Z£\ to M Lh ("). "- ary. whim may be optional* substituted' represented by Ar*i has the same meaning 
^shown above excect that naphthalen-2-y. is substituted at the 1 -position by naphtha.en-1-yl, in , this context^ 
mo821 Examplesofafusedarylwhich may beoptionally substituted (provided that ^ n »°^^»^^ 
2 v nLn nShalen-2-yl is not substttuted at the 1-position by naphthalen-1-yl) represented by Ar 02 , Include ndenyl 
mndeny. Sndenyl. 3-indenyl, 4-indenyl, 5-indeny.. 6-indenyl, 7-indenyT), naphthyl (1-naphthyl, 2-naphthyl, etc.), an- 
thrvl ohenanthrvl acenaphthylenyl, fluorenyl (9-fluorenyl, 1-fluorenyl, etc.), or the like. 

ooirSaSes of the'substituents on the fused aryl which may be optionally substituted include h-«£*^ 
aTower alkyl a substttuted lower alkyl (wherein the substituent is a halogen, hydroxy, a lower alkoxy, or (a lower alky ) 
iZvO a *™ a.kenyl, a lower alkynyl, a lower alkoxy, a iower alkenyloxy, (a lower a.kyl)caroonyloxy a carboxy , 
SSweVaCS*onyl,(alower alkoxy^ 

L SSroaly. N-hydroxy-N-S lower alky.)carbamoyl, N-(a pheny.)carbamoyl, N.(a substttuted pheny»car- 
ba^oy^o. an amino, a mono-(a lower alkyl)amino, a di-(a lower a.kyl)amino. (a lower a.kyl^arbony tamtoo an 
2 a^azido. a nitro. a nttroso, a meroapto. (a lower alky.)thio. a sulfo, a saturated or unsatura 
Tocarbon group, a monocyclic or fused polycyclic aryl. a heterocyclic group, or the like. The number of the substituent 
iQ 1 to 3 and Dreferably 1 . The position of the substituent is not limited. 

008^1 Examples of a preferable substituent among them include a halogen atom, methyl, tri-ha.omethyl, hydroxy. 
meToxy. an amino group, or a sulfo group. More preferable substttuents include fluorine, chlorine, bromine, methyl, 
trifluoromethyl, trichloromethyl, hydroxy, methoxy, or a sulfo group. 
100851 The definitions of R a1 and R" 2 are as shown above. 

[0086] Among the compounds of formula (II). preferred compounds are shown by formula (Ha): 
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in which 



both Ar* 1 and Ar* 2 are an aryl which may be optionally substituted; 

each of R» 11 -R a13 and R^-R 823 are the same or different, and are independently a hydrogen atom, a halogen 
atom a lower aikyl, a lower alkenyl, a lower haloalkyl, hydroxy, an amino group which may be optionally substituted, 
or a sulfo group which may be optionally substituted. More preferably, each of and R^-R* 23 are the 

same or different, and are each a hydrogen atom, a halogen atom, methyl, trihaiomethyl, hydroxy, methoxy, an 
amino group or a sutfo group. Even more preferably, R a1 \ R* 21 , and R* 23 are the same or different, and are 
fluorine, chlorine, bromine, methyl, trifluoromethyl, trichloromethyl, hydroxy, methoxy, or a sulfo group. 

[0087] In formula (III), the definitions of Ar*> 1 , Ar** 2 Rb\ R* 2 and R M are as shown above. 
[0088] Among the compounds of formula (III), preferred compounds are shown by formula (Ilia): 




b33 



(Ma) 



in which 



both Ar*> 1 and Ar*> 2 are an aryl which may be optionally substituted; 

Rbi and Rb2 are independently a hydrogen atom, a halogen atom, a lower alkyl, a lower alkenyl, a halogenated 
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lower alkvl a halogenated lower alkenyl. an aralkyl which may be optionally substituted, hydroxy, a lower alkoxy. 
a lower alkenyloxy, a halogenated lower alkoxy, a halogenated lower alkenyloxy, an acyloxy, phenyloxy which may 
be optionally substituted, an aralkyloxy which may be optionally substituted, an amino group which may be op- 
tionally substituted, a sulfo group which may be optionally substituted, or an aryl which may be optionally substi- 
tuted, or R"1 and R"2 are combined together to torm oxo, a methylene which may be optionally substituted, or an 
imino which may be optionally substituted; 

H b3i. R b34 are ,he same or different, and are each a hydrogen atom, a halogen atom, a lower alkyl, a lower alkenyl. 
a lower haloalkyl, hydroxy, an amino group which may be optionally substituted or a sulfo group which may be 
ootionally substituted. More preferably. are the same or different, and are each a hydrogen atom a 

halogen atom, methyl, trihalomethyl, hydroxy, methoxy, an ammo group, or a sulfo group. Even more preferably. 
Rb 32 R b33, a nd R" 34 are the same or different, and are fluorine, chlorine, bromine, methyl, tnf luoromethyl, tnchlo- 
romethyl, hydroxy, methoxy. or a sulfo group. 

rooaai The definitions of Ar 61 , Ar* 2 , R 01 , R* 2 , and R 63 in formula (IV) are as shown above. 
0090 Among the compounds of formula (IV), preferred compounds are those wherein Ar«i and Ai* are an ary 
which may be optionally substituted, R* are independently a hydrogen atom, a halogen atom, a ower alkyl a lower 
rikenTa lowerhalo alkyl, hydroxy, an amino group which may be optionally substituted, or a sulfo group which may 
ToXXsubsmZ More preferred compounds are those wherein R* are independently f.uonne. chlonne. bro- 
mine methyl trifluoromethyl, trichloromethyl, hydroxy, methoxy or a sulfo group, 
raogil The definitions of Ar" Ar*. R«», R* H*. R-» and R<* in formula (V) are as shown above. 
[0092] Among the compounds of formula (V), preferred compounds are shown by formula (Va): 



Ar<U Ar d2 R d5i 

V +X .R d52 




(Va) 



R d3 R Q * ^54 



in which 



Ar"* 1 and Ar* 2 are aryl which may be optionally substituted; 

R di R d2 R d3 and R<* are independently a hydrogen atom, a halogen atom, a lower alkyl, a lower alkenyl. a 
haldoenated lower alkyl. a halogenated lower alkenyl, an aralkyl which may be optionally substituted hydroxy, a 
lower alkoxy a lower alkenyloxy, a halogenated lower alkoxy, a halogenated lower alkenyloxy, an acyloxy. pheny- 
.oxy which may be optionally substituted, an aralkyloxy which may be optionally substituted, an amino g™P*»* 
may be optionally substituted, a sulfo group which may be optionally substituted, or an Wtaopdon* 
substituted, or W» and R* and/or R*> and R<* are combined together to form an oxo, a methylene which may be 
optionally substituted, or an imino which may be optionally substituted; 

Rdsi.Rdi are the same or drfferent, and are each a hydrogen atom, a halogen atom, a lower alkyl. a lower alkenyl. 
a lower haloalkyl, hydroxy, an amino group which may be optionally substituted, or a sulfo group which may be 
opSlyTuosWuted. MoYe preferred compounds are those wherein R*"-** are the same or different, and are 
a hydrogen atom, a halogen atom, methyl, trihalomethyl, hydroxy, methoxy, an amino group, or a sulfo group. Even 
moro preferred compounds are those wherein R« R«*3, and R*4 are the same or different, and are fluonne. 
chlorine, bromine, methyl, trifluoromethyl. trichloromethyl, hydroxy, methoxy or a sulfo group. 

[00931 The present invention also encompasses pharmaceutical^ acceptable salt and hydrates thereof 
0094 Preferred salts of the objective compounds of the invention are pharmaceutically acceptable salts and ex- 
amples of such safts include a sail formed with an inorganic base, a satt formed with an organic base, a satt fomied 
wTan inorganic acid, a salt formed with an organic acid, and a basic or acidic amino ac.d salt. Examples of the salt 
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formed with an inorganic base include those formed with an alkali metal such as a sodium salt and a potassium salt, 
those formed with an alkali earth metal such as a calcium salt, a magnesium salt and a barium salt, as well as an 
aluminium salt an ammonium salt, and the like. Examples of the salt formed with an organic base include those formed 
with trimethylamine, triethylamine, pyridine, picoline, ethanoiamine, diethanolamine, triethanolamine, dicyclohexy- 
lamine N N'-dibenzylethylenediamine, and the like. Examples of the salt formed with an inorganic acid include those 
formed with hydrochloric acid, hydrofluoric acid, hydrobromic acid, nitric acid, sulfuric acid, phosphoric acid, perchlonc 
acid hydroiodic acid, and the like. Examples of the salt formed with an organic acid include those formed with formic 
acid' acetic acid trifluoroacetic acid, fumaric acid, oxalic acid, tartaric acid, maleic acid, citric acid, succinic acid, malic 
acid' mandelic acid, ascorbic acid, lactic acid, gluconic acid, methanesulfonic acid, p-toluenesutfonic acid, benzenesul- 
fonic acid and the like. Examples of the salt formed with a basic amino acid include those formed with argimne, lysine, 
ornithine, and the like. Examples of the salt formed with an acidic amino acid include those formed with aspartic acid, 
glutaminic acid, and the like. 

r0095] Preferred "hydrates" of the objective compounds of the present invention and the salts thereof are pharma- 
ceutically acceptable hydrates, and specifically, a monohydrate, a dihydrate, a hexahydrate and the like are exemplified. 
[00961 In another aspect, the present invention relates to a pharmaceutical composition useful for animals except 
for humans a pharmaceutical composition for use as an antiprotozoal agent and a pharmaceutical composition for 
use as an anticoccidial agent, each of which comprises the compound of formula (I). (II), (III). (IV) or (v) as shown 
above or a salt thereof, or a hydrate of them. 

f0097] As used herein, "a pharmaceutical composition useful for animals except for humans means a medicament 
used in diagnosis treatment or prevention of any disease in animals except for humans, and uses of the pharmaceutical 
composition useful for animals of the invention include those as all animal drugs such as an anticoccidial agent, a 
growth promoting agent and the like. Examples of the animals to be subjected to the pharmaceutical composition useful 
for animals of the invention include poultry such as fowl, goose, pheasant, turkey, and ducks, and livestock such as 
cattle, rabbit, sheep, goat, and pig. |L , 

[0098] The antiprotozoal agent means a medicament for prevention or treatment of the infections caused by protozoa 
including toxoplasma, malaria and Coccidia which is as follows. 

[0099] The anticoccidial agent means a medicament for prevention or treatment of the infection mostly caused by 
Eimeria tenella, Eimeria acervulina and Eimeria necatrixand the like. 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0100] Compounds (I) of the invention, i.e., the compounds represented by formula (I) (the compounds represented 
bv the other formulae may be hereinafter referred to as in a simitar manner) can be prepared, for example, via the 
synthetic pathway as shown below, making reference to known literature (e.g., Youji Huaxue (1 989), 9(3), 226-9, Phar- 
mazie (1 985), 40( 1 1 ), 767-71 , Pharmazie (1 985), 40(6), 387-93, Pharmazie (1985), 40(5), 307-11 , J. Chem. Soc. Perkm 
Train 2 (1992) 527-532, Journal of Organometallic Chemistry, 297(1985) 13-19). 

[01011 Some kinds of substituents (R 1 , R 2 , R 3 and R*) in the compound (for example, hydroxy group, carbonyl group, 
amino group and the like) may be reactive during a reaction in the following synthetic pathway, and then any protecting 
group maybe appropriately used to protect such substituents and removed after the reaction so that the preparation 
is conducted. 
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Reaction Scheme 

Mg/THF 
ArX - 

(a) 



ArMgX- 

(b) 



1) B(OR*)3 



2) HOCH 2 CH 2 NH 2 



.Ar 2 B-OCH2CH 2 NH2 

(c) 



Ar 



HA-(CH 2 ) u -azacyclic group 



Ar— BV — azacyclic group 



azay 



A<-(GH2)u 
(10 

wherein, u is an integer of 0, 1 or 2, R a is an aikyl group having 1 to 8 carbon atoms, and the other symbols are as 
defined above. 

Step 1 

[0102] First at all, compounds of formula: ArMgX (b) are prepared by reacting compound (a) with magnesium in an 
ether solvent such as tetrahydrofuran (THF). In this reaction, compound (a) can be used in one equivalent or more, 
preferably 1 .1 to 1 .3 equivalents relative to magnesium. Examples of useful ether solvents include tetrahydrofuran, 
diethyl ether dioxane, and the like. If necessary, a mixture of an ether solvent with an aromatic hydrocarbon (for ex- 
ample toluene benzene, xylene, etc.) or a saturated hydrocarbon (for example, cyclohexane, hexane, etc.) may be 
used Reaction temperature is -20 to 150 and preferably 0 to 50 °C. The reaction may be conducted for 5 to 1 0 
hours although the reaction time will vary depending on the compound to be reacted. Usually, the reaction product can 
be obtained in a clear solution or in a form of slurry. 

Step 2 

[0103] Compounds of formula (c) are prepared by reacting compound (b) as obtained above in a solution or in a 
form of slurry with borate compound (B(OR«) 3 ), and then with ethanolamine (HOCH 2 CH 2 NH 2 ) in an appropriate solvent. 
[0104] In the reaction, the borate ester can be used in 0.5 equivalents or less, preferably 0.5 to C.4 equivalents 
relative to compound (b) obtained in Step 1 . In the subsequent reaction, ethanolamine can be used in 0.5 equivalents 
or more preferably 0.5 to 0.7 equivalents relative to compound (b). If necessary in these reactions, ethers, aromatic 
hydrocarbons saturated hydrocarbons as described in Step 1 may be used as a solvent. The reaction between com- 
pound (b) and a borate ester may be conducted at a temperature of -90 to 100 °C, preferably -30 to 40 'C, and may 
be kept for 0 5 to 10 hours, although the reaction time will vary depending on the compound to be reacted. The sub- 
sequent reaction with ethanolamine may be conducted at a temperature of 0 to 100 °C, preferably 30 to 80 °C. and 
usually may be kept for 0.5 to 5 hours. Compound (c) may be used in the next step as a crude product or after punf ication 
by any conventional method such as column chromatography, recrystallization and the like. 

Step 3 

[0105] The compound of the invention represented by the formula (!') can be prepared by reacting compound (c) 
with a compound of formula: HA-(CH 2 ) u -azacyclic group in an appropriate solvent. The compound of formula HA- 
(CH 2 ) -azacyclic group can be used in 1 to 2 equivalents, preferably 1 to 1.5 equivalents relative to compound (c). 
Examples of the solvent which can be used include ethers (e.g., diethyl ether, tetrahydrofuran, dioxane, etc.), hydro- 
carbons (e g benzene, toluene, xylene, etc.), alcohols (e.g., methanol, ethanol, n-propanol, etc.), water, a mixture 
thereof and the like. The reaction temperature may be 0 to 150 °C, preferably 20 to 120 °C, and the reaction time 
generally may be 0.5 to 10 hours. The desired compound (V) thus obtained, if necessary, may be purified by column 
chromatography, recrystallization or the like, for example. 
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EXAMPLES 

[0106] The present invention is further described by the following Reference Examples and Examples, which are 
not intended to limit the scope of the present invention. 

[01^ in the following Reference Examples and Examples, Ph. Naph, Me 3 Si-Ph and t-Bu represent phenyl group, 
naphthyl group, trimethylsilylphenyl group and t-butyl group, respectively. 

Reference Example 1 

Synthesis of diphenylborate ethanolamine ester (Ph 2 B-OCH 2 CH 2 NH 2 ) 

r01O8l A solution of phenyl magnesium bromide in tetrahydrofuran was prepared according to a conventional method 
us Z 83 2g(oS molfofbromobenzene, 12.9 g (0.53mo.) of magnesium and 250 ml of tetrahydroforan. Subsequent^ 
58 5 S 26 mo!) of tributy. borate ester and 200 ml of ethyl ether were contained in a flask and the flask was pooled 
!f 60 •C ToThe mixture was added dropwise a solution of phenyl magnesium bromide (Gngnard reagent) .n tetrahy- 

JSS^^I-npLiw a'nd hydrolyzed by addition o, 150 ml of a 10% aqueous hydroch.onc acd to .- owed 
by iso^ng the organic layer. To the organic .aver were added 31 .1 g (0.51 mol) of ethano.am.ne and 50 ml of e hanol, 
»nd ^ 3ure was stirred for two hours at room temperature. The precipitated product was collected by f.ltrat.on, 
Te^M fZ a UlSHm alcohol, and dried to afford 31.9 g (yie.d 55%) of diphenylborate ethano.am.ne ester as 

Toiogr Examples 1 -4 as shown below describe the preparations of compounds represented by the formula: 
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(Ar) 2 




O — (CH 2 )n 



35 Example 1 

Synthesis of compound 1 of the formula wherein n is 1 . Ar is phenyl, and R and L are hydrogen 
roi10l A mixture of 2.6 g (0.012 mol) of diphenylborate ethanolamine ester. 30 ml of ethyl ether and 30 ml of 10% 
.o LZousld^ 

werHhen sewrated. The organic layer was washed once with water and transferred to an eggplant type flask .Sub- 
sequel 2?g"o.018 mol) of S-hyd'roxymethylpiperidine and 7 m. of ethano. were added thereto, and die fixture 
wi sZd for tVo hours at room temperature. The precipitated product was collected by Mtrafon , recrystall.zed from 
a hydrous alcohol, and dried to afford 2.8 g (yield 83%) of compound 1 as white crystals. 
45 Mp: 169-1 71 °C 

Example 2 

Synthesis of compound 2 of the formula wherein n Is 1 . Ar is 2-methylphenyl. and R and L are hydrogen 

50 10111] DI-(2-methyt)i^ 

g, 0.01 8 mol) were reacted and treated in a similar manner to the synthes.s of compound 1 to afford 2. 1 8 g (yield 78 /.) 

of compound 2 as white crystals. 
Mp: 126-128 °C 

55 
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Example 3 

Synthesis of compound 9 

s T01 1 21 Di-(3-chrolo)-phenylboronic acid ethanolamine ester (3.54 g, 0.01 2 mol) and 2-hydroxymethylpiperidine (2. 10 
g, 0.01 8 mol) were reacted and treated in a similar manner to the synthesis of compound 1 to afford 3.2B g (yield 78 /<,) 
of compound 9 as white crystals. 
Mp: 155-159 °C 

io Example 4 

Synthesis of compound 31 of the formula wherein n is 1 , Ar is a-naphthyl, and R and L are hydrogen 

[0113] Di-a-naphthylboronic acid ethanolamine ester (3.90 g, 0.012 mol) and 2-hydroxymethylpiperidine (2.10 g 
is 0.01 8 mol) were reacted and treated in a similar manner to the synthesis of compound 1 to afford 3.01 g (yield 79%) 
of compound 31 as white crystals. 

[0114] 6 The following compounds listed in Tables 1-6 can be prepared with reference to Examples 1 -4 as described 
above. 



20 



25 



30 



35 



Table 1 



45 



50 



55 



Compound No. 


n 


Ar 


R 


L 


m.p. (°C) 


1 


1 


Ph 


H 


H 


169-171 


2 




2-CH 3 -Ph 


H 


H 


126-128 


3 




3-CH 3 -Ph 


H 


H 


203-205 


4 




4-CH 3 -Ph 


H 


H 


134-136 


5 


1 


2-F-Ph 


H 


H 




6 




3-F-Ph 


H 


H 




7 




4-F-Ph 


H 


H 


134-136 


8 




2-Cl-Ph 


H 


H 




9 




3-CI-Ph 


H 


H 


155-159 


10 




4-CI-Ph 


H 


H 




11 




2-Br-Ph 


H 


H 




12 




3-Br-Ph 


H 


H 




- 13 




4-Br-Ph 


H 


H 




14 




2-CF 3 -Ph 


H 


H 




15 




3-CF 3 -Ph 


H 


H 


95-97 


16 




4-CF 3 -Ph 


H 


H 




17 




2-OCH 3 -Ph 


H 


H 




18 




3-OCH 3 -Ph 


H 


H 


148-151 


19 




4-OCH 3 -Ph 


H 


H 




20 




4-tBu-Ph 


H 


H 




21 




2-OPh-Ph 


H 


H 




22 




3-OPh-Ph 


H 


H 




23 




4-OPh-Ph 


H 


H 




24 




2,4-CI 2 -Ph 


H 


H 




25 




3,4-CI 2 -Ph 


H 


H 




26 




2-CI,4-CF 3 -Ph 


H 


H 




27 




2-CF3 p 3-CI-Ph 


H 


H 




28 




3-CF3,4-CI-Ph 


H 


H 




29 




3-CI,4-CF 3 -Ph 


H 


H 




30 




3-CF3,4-CF 3 -Ph 


H 


H 




31 




a-Naph 


H 


H 


176-178 



24 
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Table 1 (continued) 



5 



10 



20 



30 



45 



Compound No. 


n 


Ar 


R 


L 


m.p. (°C) 


32 


1 ; 


p-Naph 


H 


H 




33 


1 


4-Me 3 Si-Ph 


H 


H 




Table 2 


Compound No. 




Ar 


R 


L 


m o i°C) 


34 


2 


Ph 


H 


H 




35 


2 


2-CH 3 -Ph 


H 


H 




36 


2 


3-CH 3 -Ph 


H 


H 




37 


2 


4-CH 3 -Ph 


H 


H 




38 


2 


2-F-Ph 


H 


H 




39 


2 


3-F-Ph 


H 


H 




40 


2 


4-F-Ph 


H 


H 




41 


2 


2-Cl-Ph 


H 


H 




42 


2 


3-CI-Ph 


H 


H 




43 


2 


4-CI-Ph 


H 


H 




44 


2 


2-Br-Ph 


H 


H 




46 


2 


3-Br-Ph 


H 


H 




46 


2 


4-Br-Ph 


H 


H 




47 


2 


2-CF 3 -Ph 


H 


H 




48 


2 


3-CF 3 -Ph 


H 


H 




49 


2 


4-CF 3 -Ph 


H 


H 




50 


2 


2-OCH 3 -Ph 


H 


H 




51 


2 


3-OCH 3 -Ph 


H 


H 




52 


2 


4-OCH 3 -Ph 


H 


H 




53 


2 


4-tBu-Ph 


H 


H 




54 


2 


2-OPh-Ph 


H 


H 




55 


2 


3-OPh-Ph 


H 


H 




56 


2 


4-OPh-Ph 


H 


H 




57 


2 


. 2,4-CI 2 -Ph 


H 


H 




58 


2 


3,4-Cl 2 -Ph 


H 


H 




59 


2 


2-CI,4-CF 3 -Ph 


H 


H 




60 


2 


2-CF3,3-CI-Ph 


H 


H 




61 


2 


3-CF3,4-CI-Ph 


H 


H 




62 


2 


3-CI,4-CF 3 -Ph 


H 


H 




63 


2 


3-CF3,4-CF 3 -Ph 


H 


H 




64 


2 


a-Naph 


H 


H 




65 


2 


p-Naph 


H 


H 




66 


2 


4-Me 3 Si-Ph 


H 


H 





Table 3 



50 



Compound No. 


n 


Ar 


R 


L 


m.p. (°C) 


67 




Ph 


CH 3 


H 




68 




2-CH 3 -Ph 


CH 3 


H 




69 




3-CH 3 -Ph 


CH 3 


H 




70 




4-CH 3 -Ph 


CH 3 


H 




71 




2-F-Ph 


CH 3 


H 




72 




3-F-Ph 


CH 3 


H 





25 
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Table 3 (continued) 



Compound No. 


n 


Ar 


R 


L 


rap. CO 


73 


1 - 


4-F-Ph 


CH 3 


H 




74 


1 


2-CI-Ph 


CH 3 


H 




75 


1 


3-CI-Ph 


CH 3 


H 




76 


1 


4-CI-Ph 


CH 3 


H 




77 


1 


2-Br-Ph 


CH 3 


H 




78 


1 


3-Br-Ph 


CH 3 


H 




79 


1 


4-Br-Ph 


CH 3 


H 




80 


1 


2-CF 3 -Ph 


CH q 


H 




81 


1 


3-CF 3 -Ph 


CH 3 


H 




82 


1 


4-CF 3 -Ph 


CH 3 


H 




83 


1 


2-OCH 3 -Ph 


CH 3 


H 




84 


1 


3-OCH 3 -Ph 


CH q 


H 




85 


1 


4-OCH 3 -Ph 


CH 3 


H 




86 


1 


4-tBu-Ph 


CH n 

'3 


H 




87 


1 


2-OPh-Ph 


CH 3 


H 




88 


1 


3-OPh-Ph 


CH a 


H 




89 


1 


4-OPh-Ph 


CH 3 


H 




90 


1 


2,4-Cl2-Ph 


CH 3 


H 




91 




3,4-Cl2-Ph 


CH 3 


H 




92 




2-CI,4-CF 3 -Ph 


CH 3 


H 




93 




2-CF3,3-CI-Ph 


CH 3 


H 




94 




3-CF3,4-CI-Ph 


CH 3 


H 




95 




3-CI,4-CF 3 -Ph 


CH 3 


H 




96 




3-CF3,4-CF 3 -Ph 


CH 3 


H 




97 




a-Naph 


CH 3 


H 




98 




p-Naph 


CH 3 


H 




99 




4-Me 3 Si-Ph 


CH 3 


H 




Table 4 


Compound No. 


n 


Ar 


R 


L 


m.p. CO 


100 


2 


Ph 


CH 3 


H 




101 


2 


2-CH 3 -Ph 


CH 3 


H 




102 


2 


3-CH 3 -Ph 


CH 3 


H 




103 


2 


4-CH 3 -Ph 


CH 3 


H 




104 


2 


2-F-Ph 


CH 3 


H 




| 105 


2 


3-F-Ph 


CH 3 


H 




106 


2 


4-F-Ph 


CH 3 


H 




107 


2 


2-CI-Ph 


CH 3 


H 




108 


2 


3-CI-Ph 


CH 3 


H 




109 


2 


4-CI-Ph 


CH 3 


H 




110 


2 


2-Br-Ph 


CH 3 


H 




111 


2 


3-Br-Ph 


CH 3 


H 




112 


2 


4-Br-Ph 


CH 3 


H 




113 


2 


2-CF 3 -Ph 


CH 3 


H 




114 


2 


3-CF 3 -Ph 


CH 3 


H 




115 


2 


4-CF 3 -Ph 


CH 3 


H 




116 


2 


2-OCH 3 -Ph 


CH 3 


H 




117 


2 


3-OCH 3 -Ph 


CH 3 


H 





26 
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Table 4 (continued) 



Compound No. 


n 


Ar 


R 


L 


m.p. (°C) 


118 


2 


4-OCH 3 -Ph 


CH 3 


H 




119 


2 


4-tBu-Ph 


CH 3 


H 




120 


2 


2-OPh-Ph 


CH 3 


H 




. 121 


2 


3-OPh-Ph 


CH 3 


H 




122 


2 


4-OPh-Ph 


CH 3 


H 




123 


2 


2,4-CI 2 -Ph 


CH 3 


H 




124 


2 


3,4-CI 2 -Ph 


CH 3 


H 




125 


2 


2-CI,4-CF 3 -Ph 


CH 3 


H 




126 


2 


2-CF3,3-CI-Ph 


CH 3 


H 




127 


2 


3-CF3,4-CI-Ph 


CH 3 


H 




128 


2 


3-Cl,4-CF 3 -Ph 


CH 3 


H 




129 


2 


3-CF3,4-CF 3 -Ph 


CH 3 


H 




130 


2 


a-Naph 


CH 3 


H 




131 


2 


P-Naph 


CH 3 


H 




132 


2 


4-Me 3 Si-Ph 


CH 3 


H 





Table 5 



Compound No. 


n 


Ar 


R 


L 


m.p. (°C) 


133 


1 


Ph 


H 


6-CH 3 




134 


1 


2-CH 3 -Ph 


H 


6-CH 3 




135 


1 


3-CH 3 -Ph 


H 


6-CH 3 




136 




4-CH 3 -Ph 


H 


6-CH 3 




137 




2-F-Ph 


H 


6-CH 3 




138 




3-F-Ph 


H 


6-CH 3 




139 




4-F-Ph 


H 


6-CH 3 




140 




2-CI-Ph 


H 


6-CH 3 




141 




3-CI-Ph 


H 


6-CH 3 




142 




4-CI-Ph 


H 


6-CH 3 




143 




2-Br-Ph 


H 


6-CH 3 




144 




3-Br-Ph 


H 


6-CH 3 




145 




4-Br-Ph 


H 


6-CH 3 




146 




2-CF 3 -Ph 


H 


6-CH 3 




147 




3-CF 3 -Ph 


H 


6-CH 3 




148 




4-CF 3 -Ph 


H 


6-CH 3 




149 




2-OCH 3 -Ph 


H 


6-CH 3 




150 




3-OCH 3 -Ph 


H 


6-CH 3 




151 




4-OCH 3 -Ph 


H 


6-CH 3 




152 




4-tBu-Ph 


H 


6-CH 3 




153 




2-OPh-Ph 


H 


6-CH 3 




154 




3-OPh-Ph 


H 


6-CH3 




155 




4-OPh-Ph 


H 


6-CH3 




156 




2,4-CI 2 -Ph 


H 


6*CH 3 




157 




3,4-CI 2 -Ph 


H 


6-CH3 




158 




2-CI,4-CF 3 -Ph 


H 


6-CH3 




159 




2-CF3,3-CI-Ph 


H 


6-CH3 




160 




3-CF3,4-Cl-Ph 


H 


6-CH3 




161 




3-CI,4-CF 3 -Ph 


H 


6-CH3 




162 




3-CF3,4-CF 3 -Ph 


H 


6-CH3 
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Table 5 (continued) 



Compound No. 


n 


Ar 


R 


L j 


m.p. CO) 


163 


1 


a-Naph 


H 


6-CH 3 




164 


1 


P-Naph 


H 


6-CH3 




165 


1 


4-Me 3 Si-Ph 


H 


6-CH3 





Table 6 



10 


Compound No. 


n 


Ar 


R j 


L 


m.p. CO 




166 


1 


Dh 
ill 


H 


3,5-Me 2 






167 


1 


O f**W Ph 


H 


3 5-Meo 






168 


1 


0 .ph 

O-wrng'r II 


H 


3,5-Me 2 




15 


169 


1 


A f*l4 -Ph 


H 


3,5-Me 2 






170 


! 


O C Ph 


H 


3,5-Me 2 






171 


1 


n c Ph 


H 


3,5-Me 2 






172 




d-F-Ph 

4 rTll 


H 


3,5-Me2 




20 


173 


1 


9-PI-Ph 


H 


3,5-Me 2 




174 


1 


^-Pl-Ph 
j 01 r 1 1 


H 


3,5-Me 2 






175 


1 


A PLPh 


H 


3,5-Me 2 






176 


1 


O-Hr-Ph 
<£*Di*rn 


H 


3,5-Me2 






177 


1 


Q-Rr-Ph 
J Dl ill 


H 


3,5-Me 2 




25 


178 


1 


4-Rr-Ph 

4 Dl ill 


H 


3,5-Me 2 






1 79 


1 


o_pc„-Ph 


H 


3,5-Me 2 






180 




o.pp^.ph 
001311 


H 


3,5-Me 2 






■4 QA 

loi 




4-CF3-Ph 


H 


3,5-Me 2 






A QO 

1 od. 




?-OChU-Ph 
t wvi 13 * * ' 


H 


3,5-Me 2 




30 


183 




3-OCH 3 -Ph 


H 


3,5-Me 2 






184 




4-OCH 3 -Ph 


H 


3,5-Me 2 






185 




4-tBu-Ph 


H 


3,5-Me 2 






186 




2-OPh-Ph 


H 


3,5-Me 2 




35 


187 




3-OPh-Ph 


H 


3,5-Me 2 






188 




. 4-OPh-Ph 


H 


3,5-Me 2 






189 




2,4-CI 2 -Ph 


H 


3.5-M82 






190 




3 t 4-CI 2 -Ph 


H 


3,5-Me 2 






191 




2-CI,4-CF 3 -Ph 


H 


3,5-Me 2 




40 


192 




2-CF3,3-CI-Ph 


H 


3,5-Me 2 






193 




3-CF3,4-CI-Ph 


H 


3,5-Me 2 






194 




3-CI,4-CF 3 -Ph 


H 


3,5-Meg 






195 




3-CF3,4-CF 3 -Ph 


H 


3,5-Me 2 




45 


196 




a-Naph 


H 


3,5-Me2 






197 




p-Naph 


H 


3,5-Me 2 






198 




4-Me 3 Sl-Ph 


H 


3,5-Me 2 





50 



[0115] Examples 5 and 6 as shown below describe the preparation of compounds represented by the formula: 



55 



J 
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Example 5 

Synthesis of compound 199 of the formula wherein n is 1 , Ar is phenyl, and X is hydrogen 

[01161 A mixture of 2.6 g (0.012 mol) of diphenylborate ethanolamine ester, 30 ml of ethyl ether and 30 ml of a 10% 
aqueous hydrochloric acid that was contained in a funnel was mixed with shaking for about 15 minutes, and the layers 
were then separated. The organic layer was washed once with water and transferred to an eggplant type flask. 
[01 1 7] To the mixture were added 1 .94 g (0.01 8 mol) of 2-hydroxym ethyl pyridine and 7 ml of ethanol , and the mixture 
was stirred for two hours at the room temperature. The precipitated product was collected by filtration, recrystallized 
from a hydrous alcohol and dried to afford 2.5 g (yield 76%) of compound 1 99 as white crystals. 
Mp: 150-151°C 



Example 6 

Synthesis of compound 246 of the formula wherein n is 2, Ar is 3-trifluoro methyl, and X is hydrogen 

[0118] Di-(3-trifluoromethyl)-phenylboronic acid ethanolamine ester (2.77 g, 0.012 mol) and 2-hydroxyethylpyridine 
(2.21 g, 0.01 8 mol) were reacted and treated in a similar manner to the synthesis of compound 1 to afford 3.96 g (yield 
78%) of compound 246 as white crystals. 

Mp: 140-142 °C c 
[0119] The following compounds listed in Tables 7-20 can be prepared with reference to Examples 5 and 6 as de- 
scribed above. 



Table 7 



Compound No. 


n 


Ar 


X 


m.p. CO 


199 ! 




Ph 


H 


150-151 


200 




2-CH 3 -Ph 


H 


188-192 


201 




3-CH 3 -Ph 


H 


117-119 


202 




4-CH 3 -Ph 


H 


147-149 


203 




2-F-Ph 


H 




204 




3-F-Ph 


H 




205 




4-F-Ph 


H 


137-139 


206 




2-Cl-Ph 


H 




207 




3-CI-Ph 


H 




208 




4-CI-Ph 


H 


133-134 


209 




2-Br-Ph 


H 




210 




3-Br-Ph 


H 




211 




4-Br-Ph 


H 




212 




2-CF 3 -Ph 


H 




213 




3-CF 3 -Ph 


H 


92-94 


214 




4-CF 3 -Ph 


H 
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Table 7 (continued) 


Compound No. 


n 


Ar 


K 


Ti.p. (°C) 


215 


1 


2-OCH 3 -Ph 


H 


163-165 


216 


1 


3-OCH 3 -Ph 


H 




217 


! 


4-OCH 3 -Ph 


H 


129-131 


218 


! 


2-OPh-Ph 


H 




219 


1 


3-OPh-Ph 


H 




220 


1 


4-OPh-Ph 


H 




221 


1 


4-tBu-Ph 


H 




222 


1 


2,4-CI 2 -Ph 


H 




223 


1 


3,4-Cl>-Ph 


H 




224 




2-CI,4-CF 3 -Ph 


H 




225 




2-CF3,3-CI-Ph 


H 




226 




3-CF3,4-CI-Ph 


H 




227 




3-CI,4-CF 3 -Ph 


H 




228 




3-CF3,4-CF 3 -Ph 


H 




229 




a-Naph 


H 


233-236 


230 




P-Naph 


H 




231 




4-Me 3 Si-Ph 


H 




Table 8 


Compound No. 


n 


Ar 


X 


m.p. { 


232 


2 


Ph 


H 


176-178 


233 


2 


2-CH 3 -Ph 


H 


208-211 


234 


2 


3-CH 3 -Ph 


H 




235 


2 


4-CH 3 -Ph 


H 




236 


2 


2-F-Ph 


H 




237 


2 


3-F-Ph 


H 




238 


2 


4-F-Ph 


H 


118-120 


239 


2 


2-CI-Ph 


H 




240 


2 


3-CI-Ph 


H 




241 


2 


4-CI-Ph 


H 


140-142 


242 


2 


2-Br-Ph 


H 




243 


2 


3-Br-Ph 


H 




244 


2 


4-Br-Ph 


H 




245 


2 


2-CF 3 -Ph 


H 




246 


2 


3-CF 3 -Ph 


H 


140-142 


247 


2 


4-CF 3 -Ph 


H 




248 


2 


2-OCH 3 -Ph 


H 




249 


2 


3-OCH 3 -Ph 


H 




250 


2 


4-OCH 3 -Ph 


H 


131-133 


251 


2 


4-tBu-Ph 


H 




252 


2 


2-OPh-Ph 


H 




253 


2 


3-OPh-Ph 


H 




254 


2 


4-OPh-Ph 


H 




255 


2 


2,4-Cl2-Ph 


H 




256 


2 


3,4-Cl2-Ph 


H 




257 


2 


2-C1,4-CF 3 -Ph 


H 




258 


2 


2-CF3,3-CI-Ph 


H 




259 


2 


3-CF3,4-CI-Ph 


H 
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Table 8 (continued) 



Compound No. 


n 


Ar 


X 


n.p. (°C) 


260 


2 


3-CI,4-CF 3 -Ph 


H 




261 


2 


3-CF3,4-CF 3 -Ph 


H 




262 


2 


a-Naph 


H 


215-218 


263 


2 


p-Naph 


H 




264 


2 


4-Me 3 Si-Ph 


H 




Table 9 


Comoound No 


n 


Ar 


X 


m.p. (°C) 


265 


1 


Ph 


2-CI 




266 


1 


2-CH 3 -Ph 


2-CI 




267 


1 


3-CH 3 -Ph 


2-CI 




268 


1 


4-CH 3 -Ph 


2-CI 




269 


1 


2-F-Ph 


2-OI 




270 


1 


3-F-Ph 


2-CI 




271 


1 


A C Ok 

4-r-Pn 






272 


1 


2-CI-Ph 


2-CI 




273 


1 


3-CI-Ph 


2-CI 




274 


1 


4-CI-Ph 


2-CI 




275 


1 


2-Br-Ph 


2-CI 




276 


1 


3- Br- Ph 


<c-CI 




277 


1 


4-Br-Ph 






278 


1 


o dui 
2-Cr 3 -rn 






279 


1 


o-Cr 3 -rn 






280 




4-CF 3 -Ph 


2-CI 




281 




2-OCHg-PH 


2-CI 




282 




3-OCH 3 -Ph 


2-CI 




283 




4-OCH 3 -Ph 


2-CI 




284 




4-tBu-Ph 


2-CI 




285 




2-OPh-Ph 


2-CI 




286 




3-OPh-Ph 


2-CI 




287 




4-OPh-Ph 


2-CI 




288 




2,4-CI 2 -Ph 


2-CI 




289 




3,4-CI 2 -Ph 


2-CI 




290 




2-CI,4-CF 3 -Ph 


2-CI 




291 




2-CF3,3-CI-Ph 


2-CI 




292 




3-CF3,4-CI-Ph 


2-CI 




293 




3-CI,4-CF 3 -Ph 


2-CI 




294 




3-CF3,4-CF 3 -Ph 


2-CI 




295 




a-Naph 


2-CI 




296 




p-Naph 


2-CI 




297 




4-Me 3 Si-Ph 


2-CI 




Table 10 


Compound No. 


n 


Ar 


X 


m.p. CO) 


298 


2 


Ph 


2-CI 




299 


2 


2-CH 3 -Ph 


2-CI 




300 


2 


3-CH 3 -Ph 


2-CI 
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Table 10 (continued) 



Compound No. 


n 


Ar 


X 


m.p. (*C) 


301 


2 


4-CH 3 -Ph 


2-CI 




302 


2 


2-F-Ph 


2-Cl 




303 


2 


3-F-Ph 


2-CI 




304 


2 


4-F-Ph 


2-CI 




305 


2 


2-CI-Ph 


2-CI 




306 


2 


3-CI-Ph 


2-CI 




307 


2 


4-CI-Ph 


2-CI 




308 


2 


2-Br-Ph 


2-CI 




309 


2 


3-Br-Ph 


2-CI 




310 


2 


4-Br-Ph 


2-CI 




311 


2 


2-CF 3 -Ph 


2-CI 




312 


2 


3-CF 3 -Ph 


2-CI 




313 


2 


4-CF 3 -Ph 


2-CI 




314 


2 


2-OCH 3 -Ph 


2-CI 




315 


2 


3-OCH 3 -Ph 


2-CI 




316 


2 


4-OCH 3 -Ph 


2-CI 




317 


2 


4-tBu-Ph 


2-CI 




318 


2 


2-OPh-Ph 


2-CI 




319 


2 


3-OPh-Ph 


2-CI 




320 


2 


4-OPh-Ph 


2-CI 




321 


2 


2,4-CI 2 -Ph 


2-CI 




322 


2 


3,4-CI 2 -Ph 


2-CI 




323 


2 


2-CI,4-CF 3 -Ph 


2-CI 




324 


2 


2-CF3,3-C!-Ph 


2-CI 




325 


2 


3-CF3,4-CI-Ph 


2-CI 




326 


2 


3-CI,4-CF 3 -Ph 


2-CI 




327 


2 


3-CF3,4-CF 3 -Ph 


2-CI 




328 


2 


a-Naph 


2-CI 




329 


2 


p-Naph 


2-CI 




330 


2 


4-Me 3 Si-Ph 


I 2-CI | 


Table 11 


Compound No. 


n 


Ar 


X 


m.p. CO 


331 




Ph 


3-CI 




332 




2-CH 3 -Ph 


3-CI 




333 




3-CH 3 -Ph 


3-CI 




334 




4-CH 3 -Ph 


3-CI 




335 




2-F-Ph 


3-CI 




336 




3-F-Ph 


3-CI 




337 




4-F-Ph 


3-CI 




338 




2-CI-Ph 


3-CI 




339 




3-CI-Ph 


3-CI 




340 




4-CI-Ph 


3-CI 




341 




2-Br-Ph 


3-CI 




342 




3-Br-Ph 


3-CI 




343 




4-Br-Ph 


3-CI 




344 




2-CF 3 -Ph 


3-CI 




345 




3-CF 3 -Ph 


3-CI 
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Table 11 (continued) 



Compound No. 


n 


Ar 


X 


m.p. (°C) 


346 


1 


4-CF 3 -Ph 


3-CI 




347 


1 


2-OCH 3 -Ph 


3-CI 




348 


1 


3-OCH 3 -Ph 


3-CI 




349 


1 


4-OCH 3 -Ph 


3-CI 




350 


1 


2-OPh-Ph 


3-CI 




351 


1 


4-tBu-Ph 


3-CI 




352 


1 


3-OPh-Ph 


3-CI 




353 


1 


4-OPh-Ph 


3-CI 




354 


1 


2,4-CI 2 -Ph 


3-CI 




355 


1 


3,4-CI 2 -Ph 


3-CI 




356 






3-CI 




357 




2-CF3,3-C!-Ph 


3-CI 




358 




3-CF3,4-CI-Ph 


3-CI 




359 




3-CI,4-CF 3 -Ph 


3-CI 




360 




3-CF3,4-CF 3 -Ph 


3-CI 




361 




a-Naph 


3-CI 




362 




p-Naph 


3-CI 




363 




4-Me 3 Si-Ph 


3-CI 





Table 12 



Compound No. 


n 


Ar 


X 




364 


2 


Ph 


3-CI 




365 


2 


2-CH 3 -Ph 


3-CI 




366 


2 


3-CH 3 -Ph 


3-CI 




367 


2 


4-CH 3 -Ph 


3-CI 




368 % 


2 


2-F-Ph 


3-CI 




369 


2 


3-F-Ph 


3-CI 




370 


2 


4-F-Ph 


3-CI 




371 


2 


2-CI-Ph 


3-CI 




372 


2 


3-CI-Ph 


3-CI 




373 


2 


4-CI-Ph 


3-CI 




374 


2 


2-Br-Ph 


3-CI 




375 


2 


3-Br-Ph 


3-CI 




376 


2 


4-Br-Ph 


3-CI 




377 


2 


2-CF 3 -Ph 


3-CI 




378 


2 


3-CF 3 -Ph 


3-CI 




379 


22 


4-CF 3 -Ph 


3-CI 




380 


2 


2-OCH 3 -Ph 


3-CI 




381 


2 


3-OCH 3 -Ph 


3-CI 




382 


2 


4-OCH 3 -Ph 


3-CI 




383 


2 


4-tBu-Ph 


3-CI 




384 


2 


2-OPh-Ph 


3-CI 




385 


2 


3-OPh-Ph 


3-CI 




386 


2 


4-OPh-Ph 


3-CI 




387 


2 


2,4-CI 2 -Ph 


3-CI 




388 


2 


3,4-CI 2 -Ph 


3-CI 




389 


2 


2-CI,4-CF 3 -Ph 


3-CI 




390 


2 


2-CF3,3-CI-Ph 


3-CI 
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Table 12 (continued) 



Compound No. 


n 


Ar 


X 


m.p. CO 


391 


2 


3-CF3.4-CI-Ph 


3-CI 




392 


2 


3-CI,4-CF 3 -Ph 


3-CI 




393 


2 


3-CF3,4-CF 3 -Ph 


3-CI 




394 


2 


ot-Naph 


3-CI 




395 


2 


p-Naph 


3-CI 




396 


2 


4-Me 3 Si-Ph 


3-CI 





Table 13 



Compound No. 


n 


Ar 
Ml 


x 


397 




Ph 


4-CI 


398 




2-CH 3 -Ph 


4-CI 


399 


1 I 


3-CH 3 -Ph 


4-CI 


400 


1 


4-CH 3 -Ph 


4-CI 


401 


1 


2-F-Ph 


4-CI 


402 


1 


3-F-Ph 


4-CI 


403 


1 


4-F-Ph 


4-CI 


404 


1 


2-CI-Ph 


4-CI 


405 


1 


3-CI-Ph 


4-CI 


406 


1 


4-CI-Ph 


4-CI 


407 


1 


2-Br-Ph 


4-CI 


408 


1 


3-Br-Ph 


4-CI 


409 


1 


4-Br-Ph 


4-CI 


410 


1 


2-CF 3 -Ph 


4-CI 


411 




3-CF 3 -Ph 


A PI 

4-OI 


412 




4-CF 3 -Ph 


4-CI 


413 




2-OCH 3 -Ph 


4-CI 


414 




3-OCH 3 -Ph 


4-CI 


415 




4-OCH 3 -Ph 


4-CI 


416 




4-tBu-Ph 


4-CI 


417 




2-OPh-Ph 


4-CI 


418 




3-OPh-Ph 


4-CI 


419 




4-OPh-Ph 


4-CI 


420 




2,4-CI 2 -Ph 


4-CI 


421 




3,4-CI 2 -Ph 


4-CI 


422 




2-CI,4-CF 3 -Ph 


4-CI 


423 




2-CF3,3-CI-Ph 


4-CI 


424 




3-CF3,4-CI-Ph 


4-CI 


425 




3-CI,4-CF 3 -Ph 


4-CI 


426 




3-CF3,4-CF 3 -Ph 


4-CI 


427 




a-Naph 


4-CI 


428 




p-Naph 


4-CI 


429 




4-Me 3 Si-Ph 


4-CI 



Table 14 



Compound No. 


n 


Ar 


X 


m.p. CO 


430 


2 


Ph 


4-CI 




431 


2 


2-CH 3 -Ph 


4-CI 
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Table 14 (continued) 



Compound No. 


n 


Ar 


X 


m.p. PC) 




432 


2 


3-CH 3 -Ph 


4-Cl 






433 


2 


4-CH 3 -Ph 


4-CI 






434 


2 


2-F-Ph 


4-CI 






435 


2 


3-F-Ph 


4-CI 






436 


2 


4-F-Ph 


4-CI 






437 


2 


2-CI-Ph 


4-CI 






438 


2 


3-CI-Ph 


4-CI 






439 


2 


4-CI-Ph 


4-CI 






440 


2 


2-Br-Ph 


4-CI 






441 


2 


3-Br-Ph 


4-CI 






442 


2 


4-Br-Ph 


4-CI 






443 


2 


2-CF 3 -Ph 


4-CI 






444 


2 


3-CF 3 -Ph 


4-CI 






445 


2 


4-CF 3 -Ph 


4-CI 






446 


2 


2-OCH 3 -Ph 


4-CI 






447 


2 


3-OCH 3 -Ph 


4-CI 






448 


2 


4-OCH 3 -Ph 


4-CI 






449 


2 


4-tBu-Ph 


4-CI 






450 


2 


2-OPh-Ph 


4-CI 






451 


2 


3-OPh-Ph 


4-CI 






452 


2 


4-OPh-Ph 


4-CI 






453 


2 


2,4-Cl 2 -Ph 


4-CI 






454 


2 


3,4-CI 2 -Ph 


4-CI 






455 


2 


2-CI,4-CF 3 -Ph 


4-CI 






456 


2 


2-CF3,3-CI-Ph 


4-CI 






457 


2 


3-CF3,4-CI-Ph 


4-CI 






458 


2 


3-CI,4-CF 3 -Ph 


4-CI 






459 


2 


3-CF3,4-CF 3 -Ph 


4-CI 






460 


2 


a-Naph 


4-CI 






461 


2 


p-Naph 


4-CI 






462 


2 


4-Me 3 Si-Ph 


4-CI 






Table 15 


Compound No. 


n 


AT 


X 


m.p. CO 


463 




Ph 


4-CF 3 




464 




2-CH 3 -Ph 


4-CF 3 




465 




3-CH 3 -Ph 


4-CF 3 




466 




4-CH 3 -Ph 


4-CF 3 




467 




2-F-Ph 


4-CF 3 




468 




3-F-Ph 


4-CF 3 




469 




4-F-Ph 


4-CF 3 




470 




2-CI-Ph 


4-CF 3 




471 




3-CI-Ph 


4-CF 


3 




472 




4-CI-Ph 


4-CF 


3 




473 




2-Br-Ph 


4-CF 


3 




474 




3-Br-Ph 


4-CF 


3 




475 




4-Br-Ph 


4-CF 


3 




476 




2-CF 3 -Ph 


4-CF 


3 
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Table 15 (continued) 



Compound No. 


n 


AT 


X 


m.p. ( 0 C) 


477 


1 


3-CF 3 -Ph 


4-CF3 




478 


1 


4-CF 3 -Ph 


4-CF3 




479 


1 


2-OCH 3 -Ph 


4-CF 3 




480 


1 


3-OCH3-PH 


4-CF 3 




481 


1 


4-OCH 3 -Ph 


4-CF 3 




482 


1 


4-tBu-Ph 


4-CF 3 




483 


1 


2-OPh-Ph 


4-CF 3 




484 


1 


3-OPh-Ph 


4-CF 3 




485 


1 


4-OPh-Ph 


4-CF 3 




486 


1 


2,4-CI 2 -Ph 


4-CF 3 




487 


1 


3,4-C! 2 -Ph 


4-CF 3 




488 




2-CI.4-CF 3 -Ph 


4-CF 3 




489 




2-CF3,3-CI-Ph 


4-CF 3 




490 




3-CF3,4-CI-Ph 


4-CF 3 




491 




3-CI,4-CF 3 -Ph 


4-CF 3 




: 492 




3-CF3,4-CF 3 -Ph 


4-CF 3 




493 




a-Naph 


4-CF 3 




494 




P-Naph 


4-CF 3 




495 




4-Me 3 SI-Ph 


4-CF 3 




Table 16 


Compound No. 


n 


Ar 


X 


m.p. (°C) 


496 


2 


Ph 


4-CF 3 




497 


2 


2-CH 3 -Ph 


4-CF 3 




498 


2 


3-CH 3 -Ph 


4-CF 3 




499 


2 


4-CH 3 -Ph 


4-CF 3 




500 


2 


2-F-Ph 


4«CF 3 




501 


2 


3-F-Ph 


4-CF 3 




502 


2 


4-F-Ph 


4-CF 3 




503 


2 


2-CI-Ph 


4-CF 3 




504 


2 


3-CI-Ph 


4-CF 3 




505 


2 


4-CI-Ph 


4-CF 3 




506 


2 


2-Br-Ph 


4-CF 3 




507 


2 


3-Br-Ph 


4-CF 3 




508 


2 


4-Br-Ph 


4-CF3 




509 


2 


2-CF 3 -PH 


4-CF3 




510 


2 


3-CF 3 -Ph 


4-CF 3 




511 


2 


4-CF 3 -Ph 


4-CF 3 




512 


2 


2-OCH 3 -Ph 


4-CF3 




513 


2 


3-OCH 3 -Ph 


4-CF3 




514 


2 


4-OCH 3 -Ph 


4-CF 3 




515 


2 


4-tBu-Ph 


4-CF 3 




516 


2 


2-OPh-Ph 


4-CF 3 




517 


2 


3-OPh-Ph 


4-CF3 




518 


2 


4-OPh-Ph 


4-CF3 




519 


2 


2,4-Cl2-Ph 


4-CF 3 




520 


2 


3,4-CI 2 -Ph 


4-CF3 




521 


2 


2-CI,4-CF 3 -Ph 


4-CF3 
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Table 16 (continued) 



Compound No. 


n 


Ar 


X 


m d (°C) 


522 


2 


2-CF3,3-Cl-Ph 


4-CF 3 




523 


2 


3-CF3,4-CI-Ph 


4-CF3 




524 


2 


3-CI,4-CF 3 -Ph 


4-CF3 




525 


2 


3-CF3,4-CF 3 -Ph 


4-CF3 




526 


2 


a-Naph 


4-CF3 




527 


2 


P-Naph 


4-CF3 




528 


2 


4-Me 3 Si-Ph 


4-CF3 





Table 17 



oornpouriu inu. 


p 


Ar 


X 


529 


1 


Ph 


5-CF3 


530 


1 


2-CH 3 -Ph 


5-CF3 


531 


1 


3-CH 3 -Ph 


5-CF3 


532 


1 


4-CH 3 -Ph 


5-CF3 


533 


1 


2-F-Ph 


5-CF3 


534 


1 


3-F-Ph 


5-CF 3 


535 


1 


4-F-Ph 


5-CF3 


536 


1 


2-CI-Ph 


5-CF3 


537 


1 


3-CI-Ph 


5-CF3 


538 


1 


4-CI-Ph 


5-CF3 


539 


1 


2-Br-Ph 




540 


1 


3-Br-Ph 


o-Ur 3 


541 


1 


4-br-rn 


C PC 

3-01-3 


542 




0 re _Ph 




543 




3-CF 3 -Ph 


5-CF3 


544 




4-CF 3 -Ph 


5-CF3 


545 




2-OCH 3 -Ph 


5-CF3 


546 




3-OCH 3 -Ph 


5-CF3 


547 




4-OCH 3 -Ph 


5-CF3 


548 




4-tBu-Ph 


5-CF3 


549 




2-OPh-Ph 


5-CF3 


550 




3-OPh-Ph 


5-CF3 


551 




4-OPh-Ph 


5-CF3 


552 




2,4-CI 2 -Ph 


5-CF 3 


553 




3,4-Cl 2 -Ph 


5-CF3 


554 




2-CI,4-CF 3 -Ph 


5-CF3 


555 




2-CF3,3-CI-Ph 


5-CF 3 


556 




3-CF3,4-Ct-Ph 


5-CF3 


557 




3-CI,4-CF 3 -Ph 


5-CF3 


558 




3-CF3,4-CF 3 -Ph 


5-CF3 


559 




a-Naph 


5-CF3 


560 




P-Naph 


5-CF3 


561 




4-Me 3 Si-Ph 


5-CF3 



Table 18 



Compound No. 


n 


Ar 


X 


m.p. (-C) 


562 


2 


Ph 


5-CF3 
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Table 18 (continued) 



Compound No. 


n 


Ar 


X i 


TI P- (°C) 


563 


2 


O f^U -Ph 


*j v>i 3 




564 


2 


O PU Dh 


O vr» 3 




565 


2 


>4 pi_l Dh 

4-On3-rn 


c.pc 




566 


2 


O C Dh 






567 


2 


li-r-rn 


c.rc. 
3 




568 


2 


4-r-Pn 


O-or-3 




569 I 


2 


2-OI-Pn 


O-Or-3 




570 


2 


o PI 

3-Ol-PH 


*; f*P 
o -or 3 




571 


2 


>i PI DK 

4-ci-pn 


0-or 3 




572 


2 


2-Br-Ph 


o-or 3 




573 


2 


3-Br-Ph 


C PC 

O-OI-3 




574 


2 


4-Br-Ph 


c r**P 
0-01-3 




575 


2 


2-CF 3 -Ph 


0-01-3 




576 


2 


3-CF 3 -Ph 


c pc 
0-Or 3 




577 


2 


4-CF 3 -Ph 


c pc 

0-01-3 




578 


2 


o P.PU Dh 

2-VJOn3-rn 


0-0 r 3 




579 


2 


3-OCri3-rn 


«; r*P 
0-01-3 




580 


2 


4-OCH3-Ph 


c PC 




581 


2 


4-tBu-Ph 


c r'P 
0-01-3 




582 


2 


o An u nu 

2-OPn-Pn 


c pc 
5-01-3 




583 


2 


o nok DK 

3-OPn-Pn 


c pc 

o-or 3 




584 


2 


y| /NQU DK 

4-OPn-Pn 


0 Or 3 




585 


2 


o x r»i dk 
2,4-L»l2-rn 


0-or3 




586 


2 


o it PI DK 

3,4-Ol2'Pn 


0-Or3 




CQ7 

DO/ 


o 


o_C| 4-CF^-Ph 


5-CFo 




588 


2 


2-CF3,3-CI-Ph 


5-CF3 




589 


2 


3-CF3,4-CI-Ph 


5-CF3 




590 * 


2 


3-CI,4-CF 3 -Ph 


5-CF3 




591 


2 


3-CF3,4-CF 3 -Ph 


5-CF3 




592 


2 


a-Naph 


5-CF3 




593 


2 . 


P-Naph 


5-CF 3 




594 


2 


4-Me 3 SI-Ph 


5-CF3 




Table 19 


Compound No. 


n 


Ar 


X 


m.p. (°C) 


628 




Ph 


2,4-Clg 




629 




2-CH 3 -Ph 


2.4-CI2 




630 




3-CH 3 -Ph 


2.4-CI2 




631 




4-CH 3 -Ph 


2,4-Clj 




632 




2-F-Ph 


2,4-Cla 




633 




3-F-Ph 


2.4-CI2 




634 




4-F«Ph 


2,4-Clj 




635 




2-CI-Ph 


2.4-CI2 




636 




3-CI-Ph 


2.4-Ctg 




637 




4-CI-Ph 


2,4-Clj 




638 




2-Br-Ph 


2.4-CI2 




639 




3-Br-Ph 


2,4-Clj 




640 




4-Br-Ph 


2,4-Clj 
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Table 19 (continued) 



Compound No. 


n 


Ar 


X r 


n.p. CO 


641 




2-CF 3 -Ph ; 


1A-CU, 








3-CF 3 -Ph 1 


2,4-CI 2 




R43 


1 


4-CF 3 -Ph J 


2,4-CL 




RAA 


1 


2-OCH 3 -Ph 


2,4-C l 2 




D4D 




3-0CH 3 -Ph 


2,4-C^ 




o4b 




4-OChU-Ph 


2,4-CI 2 




64 f 




4-tBu-Ph 


2,4-C^ 




o**o 




2-OPh-Ph 


2.4-CI2 




049 




3-OPh-Ph 

O V— / ill ill 


2,4-C^ 




OOU 




4-OPh-Ph 


2,4-C^ 




551 




2 4-CL-Ph 


2,4-C^ 




652 


1 


3,4-Cl2-Ph 


2,4-Clg 




653 




2-CI,4-CF 3 -Ph 


2,4-Clj, 




654 




2-CF3,3-CI-Ph 


2.4-CI2 




655 




3-CF3,4-CI-Ph 


2.4-CI2 




656 




3-CI,4-CF 3 -Ph 


2,4-Cla 




657 




3-CF3,4-CF 3 -Ph 


2,4-CI 2 




65B 




a-Naph 


2,4-Cfe 




659 




P-Naph 


2,4-Cla 




660 




4-Me 3 Si-Ph 


2.4-CI2 




Table 20 




Compound No. 


n 


Ar 


X 


m.p. CO 


661 


2 


Ph 


2,4-Cfe 




662 


2 


2-CH 3 -Ph 


2,4-Cla 




663 


2 


3-CH 3 -Ph 


2,4-Cfe 




664 


2 


4-CH 3 -Ph 


2,4-Cl2 




665 


2 


2-F-Ph 


2.4-C12 




666 


2 


3-F-Ph 


2.4-CI2 




* 667 


2 


4-F-Ph 


2.4-C12 




668 


2 


• 2-CI-Ph 


2.4-CI2 




669 


2 


3-CI-Ph 


2.4-CI2 




670 


2 


4-CI-Ph 


2,4-CI 2 




671 


2 


2-Br-Ph 


2,4-CI 2 




672 


2 


3-Br-Ph 


2.4-C12 




673 


2 


4-Br-Ph 


2,4-C la 




674 


2 


2-CF 3 -Ph 


2.4-CL2 




675 


2 


3-CF 3 -Ph 


2,4-CI 2 




676 


2 


4-CF 3 -Ph 


2.4-C12 




677 


2 


2-OCH 3 -Ph 


2,4-Clg 




678 


2 


3-OCH 3 -Ph 


2,4-Cfe 




679 


2 


4-OCH 3 -Ph 


2,4-Cls 




680 


2 


4-tBu-Ph 


2.4-CI2 




681 


2 


2-OPh-Ph 


2,4-Cl2 




682 


2 


3-OPh-Ph 


2,4-CL, 




683 


2 


4-OPh-Ph 


2.4-CI2 




684 


2 


2,4-C Lj-Ph 


2.4-CI2 




685 


2 


3,4-CI 2 -Ph 


2,4-Clj 





39 



EP1 155 698 A1 



Table 20 (continued) 



Compound No. 


n 


Ar 


X 


m.p. CO) 


686 


2 


2-CI,4-CF 3 -Ph 


2.4-CI2 




687 


2 


2-CF3,3-CI-Ph 


2,4-Cl 2 




688 


2 


3-CF3,4-CI-Ph 


2,4-CI 2 




689 


2 


3-Ct,4-CF 3 -Ph 


2,4-CL, 




690 


2 


3-CF3,4-CF 3 -Ph 


2,4-CI 2 




691 


2 


a-Naph 


2.4-CI2 




692 


2 


p-Naph 


2,4-CI 2 




693 


2 


4-Me 3 Si-Ph 


2,4-CI 2 





[0120] Examples 7-9 as shown below describe the preparation of compounds represented by the formula: 



2 3 




Example 7 

Synthesis of compound 697 of the formula wherein n is 0, Ar is 4-methylphenyl, and X is hydrogen 

[0121] Di-(4-methyl)-phenylboronic acid ethanolamine ester (3.04 g, 0.012 moi) and 8-oxyquinoline (2.61 g, 0.018 
mol) were reacted and treated in a similar manner to the synthesis of compound 1 to afford 3.28 g (yield 81%) of 
compound 697 as white crystals. 
Mp: 203-205 °C 

Example 8 

Synthesis of compound 708 of the formula wherein n is 0, Ar is 3-trifluoromethylphenyl, and X is hydrogen 

[0122] Di-(3-trifluoromethyl)-phenylboronic acid ethanolamine ester (2.77 g, 0.012 mol) and 8-oxyquinoline (2.61 g, 
0.01 8 mol) were reacted and treated in a similar manner to the synthesis of compound 1 to afford 4.31 g (yield 80.8%) 
of compound 708 as white crystals. 
Mp: 130-1 32 °C 

Example 9 

Synthesis of compound 724 of the formula wherein n is 0, Ar is a-naphthyl, and X is hydrogen 

[0123] Di-a-naphthyiboronic acid ethanolamine ester (3.90 g, 0.012 mol) and 8-oxyquinoline (2.61 g, 0.018 mol) 
were reacted and treated in a similar manner to the synthesis of compound 1 to afford 4.1 1 g (yield 86.3%) of compound 
724 as white crystals. 
Mp: 225-226°C 

[01 24] The following compounds listed in Tables 21 -32 can be prepared with reference to Examples 7-9 as descnbed 
above. 
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Table 21 



15 



25 



30 



35 



40 



45 



55 



Compound No. 


n 


Ar 


X 


m.p. CO 


694 


0 


Dh 

rn 


u 
n 


one or\~7 


695 


0 


o r*L-l □ K 

d-L/r^-rn 


Li 

n 


i oy- iyi 


696 


0 


n L-J Dh 
J-OM^-rn 


n 


1 D3-I Of 


697 


0 


4-L/ri 3 -rn 


n 


OAT Oftt 


698 


0 


2-r-rn 


n 




699 


0 


3-F-Ph 


H 




700 


0 


4-F-Ph 


H 


1 67-1 69 


701 


0 


2-CI-Ph 


H 




702 


o 


3-CI-Ph 


H 




703 


0 


4-CI-Ph 


H 


1 81 -182 


704 


0 


2-Br-Ph 


H 




705 


0 


3-Br-Ph 


H 




706 


0 


4-Br-Ph 


H 




707 


0 


2-CF 3 -Ph 


H 




708 


0 


3-CF 3 -Ph 


H 


1 30-132 


709 


0 


4-CF 3 -Ph 


H 




710 


0 


2-OCn 3 -rn 


u 

n 




711 


0 


3-OCH 3 -Pn 


H 




712 


0 


4-OCH 3 -Pn 


H 


212-214 


713 


0 


4-tBu-Ph 


H 




714 


0 


2-OPn-Ph 


H 




715 


0 


3-OPh-Pn 


H 




716 


0 


4-OPn-rn 


n 




717 


0 


2,4-Cl2-Ph 


n 




71 R 
f t o 


o 


3 4-CU-Ph 


H 




719 


0 


2-CI,4-CF 3 -Ph 


H 




720 


0 


2-CF3,3-CI-Ph 


H 




721 


0 


3-CF3,4-CI-Ph 


H 




722 


0 


3-Cl,4-CF 3 -Ph 


H 




723 


0- 


3-CF3,4-CF 3 -Ph 


H 




724 


0 


a-Naph 


H 


225-226 


725 


0 


p-Naph 


H 




726 


0 


4-Me 3 Si-Ph 


H 




Table 22 


Compound No. 


n 


Ar 


X 


m.p. CC) 


727 




Ph 


H 




728 




2-CH 3 -Ph 


H 




729 




3-CH 3 -Ph 


H 




730 




4-CH 3 -Ph 


H 




731 




2-F-Ph 


H 




732 




3-F-Ph 


H 




733 




4-F-Ph 


H 




734 




2-CI-Ph 


H 




735 




3-CI-Ph 


H 




736 




4-CI-Ph 


H 




737 




2-Br-Ph 


H 
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Table 22 (continued) 


Compound No. 


n 


Ar 


X 


m.p. CO) 


738 


1 " 


3-Br-Ph 


H 




739 


1 


4-Br-Ph 


H 




740 


1 


2-CF 3 -Ph 


H 




741 


1 


3-CF 3 -Ph 


H 




742 


1 


4-CF 3 -Ph 


H 




743 


1 


2-OCH 3 -Ph 


H 




744 


1 


3-OCH 3 -Ph 


H 




745 


1 


4-OCH 3 -Ph 


H 




746 


1 


4-tBu-Ph 


H 




747 


1 


2-OPh-Ph 


H 




748 


1 


3-OPh-Ph 


H 




749 


1 


4-OPh-Ph 


H 




750 


1 


2,4-Cl2-Ph 


H 




751 


1 


3,4-Cl2-Ph 


H 




752 




2-CI,4-CF 3 -Ph 


H 




753 




2-CF3,3-CI-Ph 


H 




754 




3-CF3,4-CI-Ph 


H 




755 




3-CI,4-CF 3 -Ph 


H 




756 




3-CF3,4-CF 3 -Ph 


H 




757 




a-Naph 


H 




758 




p-Naph 


H 




759 




4- MegSi-Ph 


H 




Table 23 


Compound No. 


n 


Ar 


X 


m.p. fC) 


760 


0 


Ph 


5-CI 




761 


0 


2-CH 3 -Ph 


5-CI 




762 


0 


3-CH 3 -Ph 


.5-CI 




763 


Q 


4-CH 3 -Ph 


5-CI 




764 


0 


2-F-Ph 


5-CI 




765 


0 


3-F-Ph 


5-CI 




766 


0 


4-F-Ph 


5-CI 




767 


0 


2-CI-Ph 


5-CI 




768 


0 


3-CI-Ph 


5-CI 




769 


0 


4-CI-Ph 


5-CI 




770 


0 


2-Br-Ph 


5-CI 




771 


0 


3-Br-Ph 


5-CI 




772 


0 


4-Br-Ph 


5-CI 




773 


0 


2-CF 3 -Ph 


5-CI 




774 


0 


3-CF 3 -Ph 


5-CI 




775 


0 


4-CF 3 -Ph 


5-CI 




776 


0 


2-OCH 3 -Ph 


5-CI 




777 


0 


3-OCH 3 -Ph 


5-CI 




778 


0 


4-OCH 3 -Ph 


5-CI 




779 


0 


4-tBu-Ph 


5-CI 




780 


0 


2^0Ph-Ph 


5-CI 




781 


0 


3-OPh-Ph 


5-CI 




782 


0 


4-OPh-Ph 


5-CI 





42 



EP 1 155 698 A1 



Table 23 (continued) 



Compound No. 


n 


Ar 


X 


m.p. CO 


783 


0 


2,4-CI 2 -Ph 


5-CI 




784 


0 


3,4-CI 2 -Ph 


5-CI 




785 


0 


2-CI,4-CF 3 -Ph 


5-CI 




786 


0 


2-CF3,3-CI-Ph 


5-CI 




787 


0 


3-CF3,4-CI-Ph 


5-CI 




788 


0 


3-CI,4-CF 3 -Ph 


5-CI 




789 


0 


3-CF3,4-CF 3 -Ph 


5-CI 




790 


0 


a-Naph 


5-CI 




791 


0 


p-Naph 


5-CI 




792 


0 


4- Me 3 Si-Ph 


5-CI 




Table 24 


Compound No. 


n 


Ar 


X 


m.p. fC) 


793 


1 


Ph 

rn 


5-CI 




794 


1 


t Orlj'r II 


5-CI 




795 


1 


1 r*M Ph 


5-CI 




796 


1 




5-CI 




797 


1 




5-CI 




798 




Q.F-Ph 


5-CI 




/yy 




4-F-Ph 


5-CI 




ouu 




2-CI-Ph 


5-CI 




OU 1 




3-CI-Ph 


5-CI 




802 


1 


4-CI-Ph 


5-CI 




803 


1 


2-Br-Ph j 


5-CI 




804 




3-Br-Ph 


5-CI 




805 ' 




4-Br-Ph 


5-CI 




806 




2-CF 3 -Ph 


5-CI 




807 




3-CF 3 -Ph 


5-CI 




808 




4-CF 3 -Ph 


5-CI 




809 




2-OCH 3 -Ph 


5-CI 




810 




3-OCH 3 -Ph 


5-CI 




811 




4-OCH 3 -Ph 


5-CI 




812 




4-tBu-Ph 


5-CI 




813 




2-OPh-Ph 


5-CI 




814 




3-OPh-Ph 


5-CI 




815 




4-OPh-Ph 


5-CI 




816 




2,4-CI 2 -Ph 


5-CI 




817 




3,4-CI 2 -Ph 


5-CI 




818 




2-CI,4-CF 3 -Ph 


5-CI 




819 




2-CF3,3-CI-Ph 


5-CI 




820 




3-CF3,4-CI-Ph 


5-CI 




821 




3-C1 ,4-CF 3 -Ph 


5-CI 




822 




3-CF3,4-CF 3 -Ph 


5-CI 




823 




a-Naph 


5-CI 




824 




p-Naph 


5-CI 




825 




4-Me 3 Si-Ph 


5-CI 
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Table 25 



Compound No. 


n 


Ar 


X 


m p. CC) 


OOfi 

8<fb 


U 


Ph 


7-CI 




827 


u 


t 0113 r n 


7-CI 




828 


0 




7-PI 




829 


0 


A PU1 Ph 


7-PI 




830 


0 


Z-r-rn 


7 PI 




831 


0 


3-F-Ph 


7 f"M 




832 


0 


4-F-Ph 


7 r*\ 




833 


0 


2-CI-Ph 


7 




834 


0 


3-Cl-Ph 


7-Lr\ 




835 


0 


4-CI-rn 


7 r*\ 




836 


0 


O D w OK 

2-Br-rrl 


/-L»l 




837 


0 


3-Br-Ph 


7-CI 




838 


o 


4-Br-Ph 


7 r"M 




839 


0 


2-CF3-Ph 


7-OI 




840 


0 


O f*C DK 


7 PI 




841 


0 


a f*C Ph 

A-Urg-rn 


7 PI 




842 


0 


0 npu ph 


7-PI 




843 


0 


3-UL»M3-rn 


7 PI 




844 


0 


A r\f^LJ nu 

4-UOn3-rn 


7 

f -Lrl 




845 


0 


4-tBu-Ph 


7 r*i 




846 


0 


O HDh Ph 


7 PI 




847 


0 


J-Urn-rii 


f *OI 




848 


0 


A DDK Ph 
4-Urn-rn 


7-PI 




849 


0 


Oil ri ph 


7-PI 




850 


o 


3,4-CI 2 -Ph 


7-CI 




851 


0 


2-CI,4-CF 3 -Ph 


7-CI 




852 


0 


2-CF3,3-CI-Ph 


7-CI 




853 


0 


3-CF3,4-CI-Ph 


7-CI 




854 


0 


3-CI,4-CF 3 -Ph 


7-CI 




855 


0 


3-CF3,4-CF 3 -Ph 


7-CI 




856 


0 


a-Naph 


7-CI 




857 


0 


P-Naph 


7-CI 




858 


0 


4- Me 3 Si-Ph 


7-CI 




Table 26 


Compound No. 


n 


Ar 


X 


m.p. CO 


859 




Ph 


7-CI 




860 




2-CH 3 -Ph 


7-CI 




861 




3-CH 3 -Ph 


7-CI 




862 




4-CH 3 -Ph 


7-CI 




863 




2-F-Ph 


7-CI 




864 




3-F-Ph 


7-CI 




865 
866 




4-F-Ph 
2-CI-Ph 


7-CI 
7-CI 




867 




3-CI-Ph 


7-CI 




868 
869 




4-Cl-Ph 
2-Br-Ph 


7-CI 
7-CI 
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Table 26 (continued) 



Compound No. 


n 


Ar 


X 


870 


— ^ — 


3-Br-Ph 


7-CI 


871 


1 


4-Br-Ph 


7-CI 


872 


1 


2-CF 3 -Ph 


7-CI 


873 


1 


3-CF 3 -Ph 


7-CI 


874 


1 


4-CF 3 -Ph 


7-CI 


875 


1 


2-OCH 3 -Ph 


7-CI 


876 




3-OCH 3 -Ph 


7-CI 


ft77 

Off 


1 


4-OCI-L-Ph 


7-CI 


878 




4-tBu-Ph 


7-CI 


879 




2-OPh-Ph 


7-CI 


Run 




3-OPh-Ph 

KJ Km/ III III 


7-CI 


881 


1 


4-OPh-Ph 


7-CI 


882 




2,4-CI 2 -Ph 


7-CI 


883 


1 


3,4-CI 2 -Ph 


7-CI 


884 




2-Cl,4-CF 3 -Ph 


7-CI 


885 




2-CF3,3-CI-Ph 


7-CI 


886 




3-CF3,4-Cl-Ph 


7-CI 


887 




3-CI,4-CF 3 -Ph 


7-CI 


888 




3-CF3,4-CF 3 -Ph 


7-CI 


889 




a-Naph 


7-CI 


890 




P-Naph 


7-CI 


891 




4- Me 3 Si-Ph 


7-CI 



Table 27 



Compound No. 


n 


Ar 


X 


892 


0 


Ph 


2-CH 3 


893 


0 


2-CH 3 -Ph 


2-CH 3 


894 


0 


3-CH 3 -Ph 


2-CH 3 


895 


0 


4-CH 3 -Ph 


2-CH 3 


896 


0 


2-F-Ph 


2-CH 3 


897 


0 


3-F-Ph 


2-CH 3 


898 


0 


4-F-Ph 


2-CH 3 


899 


0 


2-CI-Ph 


2-CH 3 


900 


0 


3-CI-Ph 


2-CH3 


901 


0 


4-CI-Ph 


2-CH 3 


902 


0 


2-Br-Ph 


2-CH3 


903 


0 


3-Br-Ph 


2-CH3 


904 


0 


4-Br-Ph 


2-CH3 


905 


0 


2-CF 3 -Ph 


2-CH3 


906 


0 


3-CF 3 -Ph 


2-CH3 


907 


0 


4-CF 3 -Ph 


2-CH3 


908 


0 


2-OCH 3 -Ph 


2-CH3 


909 


0 


3-OCH 3 -Ph 


2-CH3 


910 


0 


4-OCH 3 -Ph 


2-CH3 


911 


0 


4-tBu-Ph 


2-CH3 


912 


0 


2-OPh-Ph 


2-CH3 


913 


0 


3-OPh-Ph 


2-CH3 


914 


0 


4-OPh-Ph 


2-CH3 
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Table 27 (continued) 



Compound No. 


n 


Ar 


X 


m.p. (°C) 


915 


0 


2,4-Cl 2 -Ph 


2-CH 3 




916 


0 


3,4-CI 2 -Ph 


2-CH 3 




917 


0 


2-CI,4-CF 3 -Ph 


2-CH 3 




918 


0 


2-CF3 t 3-CI-Ph 


2-CH 3 




919 


0 


3-CF3,4-CI-Ph 


2-CH 3 




920 


0 


3-Cl.4-CF 3 -Ph 


2-CH 3 




921 


0 


3-CF3,4-CF 3 -Ph 


2-CH 3 




922 


0 


a-Naph 


2-CH 3 




923 


0 


P-Naph 


2-CH 3 




924 


0 


4- Me 3 Si-Ph 


2-CH 3 




Table 28 


Compound No. 


n 


Ar 


X 


m.p. (°C) 


QOK 


o 


Ph 


2-CHU 

c \si i 3 




QOR 


o 




2-CH 3 






O 


3-ChU-Ph 


2-CH 3 




QOR 




4-ChL-Ph 


2-CH 3 








2-F-Ph 


2-CH 3 






2 


3-F-Ph 


2-CH 3 




90 ■ 


2 


4-F-Ph 


2-CH 3 




932 


2 


2-CI-Ph 


2-CH 3 




933 


2 


3-CI-Ph 


2-CH 3 




934 


2 


4-CI-Ph 


2-CH 3 




935 


2 


2-Br-Ph 


2-CH 3 




936 


2 


3-Br-Ph 


2-CH 3 




937 


2 


4-Br-Ph 


2-CH 3 




938 


2 


2-CF 3 -Ph 


2-CH 3 




939 


2 


3-CF 3 -PH 


2-CH 3 




940 


2 


4-CF 3 -Ph 


2-CH 3 




941 


2 


2-OCH 3 -Ph 


2-CH 3 




942 


2 


3-OCH 3 -Ph 


2-CH 3 




943 


2 


4-OCH 3 -Ph 


2-CH 3 




944 


2 


4-tBu-Ph 


2-CH 3 




945 


2 


2-OPh-Ph 


2-CH 3 




946 


2 


3-OPh-Ph 


2-CH 3 




947 


2 


4-OPh-Ph 


2-CH 3 




948 


2 


2,4-CI 2 -Ph 


2-CH 3 




949 


2 


3,4-Cl2-Ph 


2-CH 3 




950 


2 


2-CI,4-CF 3 -Ph 


2-CH 3 




951 


2 


2-CF3,3-CI-Ph 


2-CH 3 




952 


2 


3-CF3,4-CI-Ph 


2-CH 3 




953 


2 


3-CI,4-CF 3 -Ph 


2-CH 3 




954 


2 


3-CF3,4-CF 3 -Ph 


2-CH 3 




955 


2 


a-Naph 


2-CH 3 




956 


2 


p-Naph 


2-CH 3 




957 


2 


4- Me 3 Si-Ph 


2-CH 3 
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Table 29 



Compound No. 


n 


Ar 


X 


m.p. (°C) 


958 


0 


Ph 


5-bU 3 n 




959 


0 


2-CH 3 -Ph 


5-S0 3 n 




960 


0 


3-CH 3 -Ph 


5*50 3 n 




961 


0 


4-CH 3 -Ph 


5-SU 3 n 




962 


0 


2-F-Ph 


5-S0 3 H 




963 


0 


3-F-Ph 


5-S0 3 H 




964 


0 


4-F-Ph 


5-S0 3 H 




965 


0 


2-CI-Ph 


5-SO3H 




966 


0 


3-CI-Ph | 


5*S0 3 H 




967 


0 


4-CI-Ph 


5*S0 3 H 




968 


0 


2-Br-Ph 


5-SO3H 




969 


0 


3-Br-Ph 


5-SO3H 




970 


0 


4-Br-Ph 


5-SO3H 




971 


0 


2-CF 3 -Ph 


5-S0 3 H 




972 


0 


3-CF 3 -Ph 


5-SO3H 




973 


0 


4-CF 3 -Ph 


5-S0 3 H 




974 


0 


2-OCH 3 -Ph 


5-SO3H 




975 


0 


3-OCH 3 -Ph 


5-SO3H 




976 


0 


4-OCH 3 -Ph 


5-SO3H 




977 


0 


4-tBu-Ph 


5-SO3H 




978 


0 


2-OPh-Ph 


5-SO3H 




979 


0 


3-OPh-Ph 


5-SO3H 




980 


0 


4-OPh-Ph 


5-S0 3 n 




981 


0 


2,4-CI 2 -Ph 


-5-50 3 M 




982 


0 








983 


0 


2-CI,4-CF 3 -Ph 


5-SO3H 




984 


0 


2-CF3,3-CI-Ph 


5-SO3H 




985 


0 


3-CF3,4-CI-Ph 


5-SO a H 




986 


0 


3-CI,4-CF 3 -Ph 


5-S0 3 H 




987 


0 


3-CF3,4-CF 3 -Ph 


5-S0 3 H 




988 


0 


a-Naph 


5-SO3H 




989 


0 


p-Naph 


5-SO3H 




990 


0 


4-Me 3 SI-Ph 


5-SO a H 




Table 30 


Compound No. 


n 


Ar 


X 


m.p. (°C) 


991 


0 


Ph 


5-S0 3 H 




992 


0 


2-CH 3 -Ph 


5-S0 3 H 




993 


0 


3-CH 3 -Ph 


5-SO3H 




994 


0 


4-CH 3 -Ph 


5-SO3H 




995 


0 


2-F-Ph 


5-SO a H 




996 


0 


3-F-Ph 


5-SO3H 




997 


0 


4-F-Ph 


5-S0 3 H 




998 


0 


2-CI-Ph 


5-SO3H 




999 


0 


3-CI-Ph 


5-SO3H 




1000 


0 


4-CI-Ph 


5-SO3H 




1001 


0 


2-Br-Ph 


5-SO3H 
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Table 30 (continued) 



Compound No. 


n 


Ar 


X 


m.p. CO) 


1002 


0 


3-Br-Ph 


5-S0 3 H 




1003 | 


0 


4-Br-Ph 


5-S0 3 H 




1004 


0 


2-CF 3 -Ph 


5-S0 3 H 




1005 


0 


3-CF 3 -Ph 


5-S0 3 H 




1006 


0 


4-CF 3 -Ph 


5-S0 3 H 




1007 


0 


2-OCH 3 -Ph 


5-S0 3 H 




1008 


0 


3-OCH 3 -Ph 


5-S0 3 H 




1009 


0 


4-OCH 3 -Ph 


5-S0 3 H 




1010 


0 


4-tBu-Ph 


5-S0 3 H 




1011 


0 


2-OPh-Ph 


5-S0 3 H 




1012 


0 


3-OPh-Ph 


5-S0 3 H 




1013 


0 


4-OPh-Ph 


5-S0 3 H 




1014 


0 


2,4-CI 2 -Ph 


5-S0 3 H 




1015 


0 


3,4-CI 2 -Ph 


5-S0 3 H 




1016 


0 


2-Cl t 4-CF 3 -Ph 


5-S0 3 H 




1017 


0 


2-CF3,3-C!-Ph 


5-S0 3 H 




1018 


0 


3-CF3,4-CI-Ph 


5-S0 3 H 




1019 


0 


3-CI,4-CF 3 -Ph 


5-S0 3 H 




1020 


0 


3-CF3,4-CF 3 -Ph 


5-S0 3 H 




1021 


0 


a-Naph 


5-S0 3 H 




1022 


0 


P-Naph 


5-S0 3 H 




1023 


0 


4-Me 3 Si-Ph 


5-S0 3 H 




Table 31 


Compound No. 


n 


Ar 


X 


m.p. CO 


I 1024 * 


0 


Ph 


5.7-CI2 




1025 


0 


2-CH 3 -Ph 


5.7-C12 




1026 


0 


3-CH 3 -Ph 


5.7-CI2 




1027 


0 


4-CH 3 -Ph 


5J-CI2 




1028 


0 


2-F-Ph 


5JCI2 




1029 


0 


3-F-Ph 


5.7-C12 




1030 


0 


4-F-Ph 


5.7-CI2 




1031 


0 


2-CI-Ph 


5,7-CI 2 




1032 


0 


3-CI-Ph 


5,7-Cl2 




1033 


0 


4-Cl-Ph 


5,7-CI 2 




1034 


0 


2-Br-Ph 


5,7-C^ 




1035 


0 


3-Br-Ph 


5,7-Ct 




1036 


0 


4-Br-Ph 


5,7-CL* 




1037 


0 


2-CF 3 -Ph 


57-CI2 




1038 


0 


3-CF 3 -Ph 


5,7-Cls 




1039 


0 


4-CF 3 -Ph 


5,7-Cl2 




1040 


0 


2-OCH 3 -Ph 


5,7-Cl2 




1041 


0 


3-OCH 3 -Ph 


5,7-02 




1042 


0 


4-OCH 3 -Ph 






1043 


0 


4-tBu-Ph 


5.7-CI2 




1044 


0 


2-OPh-Ph 


5,7-CI 2 




1045 


0 


3-OPh-Ph 


5.7-Cla 




1046 


0 


4-OPh-Ph 


5,7-C! 2 
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Table 31 (continued) 



5 



Compound No. 


n 


Ar 


X 


m.p. (°C) 


1047 


0 


2,4-CI 2 -Ph 


5,7-CI 2 




1048 


0 


3,4-CI 2 -Ph 


5,7-CI 2 




1049 


0 


^-OI.A-oryrn 






1050 


0 


2-CF3,3-CI-Ph 


5.7-C12 




1051 


0 


3-CF3,4-CI-Ph 


5.7-CI2 




1052 


0 


3-C1,4-CF 3 -Ph 


5,7-012 




1053 


0 


3-CF3,4-CF 3 -Ph 


5.7-CI2 




1054 


0 


a-Naph 


5,7-CI 2 




1055 


0 


P-Naph 


5,7-CI 2 




1056 


0 


4-Me 3 Si-Ph 


5.7-C12 





15 



Table 32 



20 



50 



Compound No. 


n 


Ar [ 


X 


m.p. CO 


1057 


1 


Ph 


5,7-CI 2 




1058 




2-CH 3 -Ph 


5,7-CL, 




1059 




3-CH 3 -Ph 


5.7-CI2 




1060 


1 


4-CH 3 -Ph 


5 ( 7-Cl2 




1061 


1 


2-F-Ph 


5.7-CI2 




1062 


1 


3-F-Ph 


5.7-C12 




1063 


•I 


4-F-Ph 


5.7-C12 




1064 


! 


2-CI-Ph 


5.7-CI2 




1065 


1 


3-CI-Ph 


5.7-CI2 




1066 


<\ 


4-CI-Ph 


5.7-CI2 




1067 


1 


2-Br-Ph 


5,7-C» 2 




1068 




3-Br-Ph 


5.7-CI2 




1069 




4-Br-Ph 


5.7-CI2 




1070 




2-CF 3 -Ph 


5,7-Ct, 




1071 




3-CF 3 -Ph 


57-CI2 




1072 




4-CF 3 -Ph 


5,7-Cl2 




. 1073 




2-OCH 3 -Ph 


57-CI2 




1074 




3-OCH 3 -Ph 


5,7-C1 2 




1075 




4-OCH 3 -Ph 


5.7-CI2 




1076 




4-tBu-Ph 


5,7-CU, 




1077 




2-OPh-Ph 


5.7-CI2 




1078 




3-OPh-Ph 


5,7-Ct2 




1079 




4-OPh-Ph 


57-CI2 




1080 




2,4-CI 2 -Ph 


5,7-CI 2 




1081 






5,7-CL, 




1082 




2-CI,4-CF 3 -Ph 


5,7-Cl2 




1083 




2-CF3,3-CI-Ph 


5,7-CIs 




1084 




3-CF3,4-CI-Ph 


5,7-CI 2 




1085 




3-CI,4-CF 3 -Ph 


5.7-CI2 




1086 




3-CF3,4-CF 3 -Ph 


5,7-Ci2 




1087 




a-Naph 


57-CI2 




1088 




p-Naph 


5.7-CI 2 




1089 




4-Me 3 Si-Ph 


5.7-CI2 





[0125] The compounds of the Invention can be formulated into a composition for preventing or treating coccidiosis 



49 



EP 1 155 698 A1 



in poultry according to methods well known to the art. Specifically, the compounds of the invention can be formulated 
into the form of powder, granules, solution, suspension, premix, capsule, emulsion, tablets, or the like, alone or together 
with any appropriate carrier commonly used for this kind of medicament, optionally using excipients, disintegrating 
agents, lubricants, coatings, etc. 

[0126] Usually, the carriers used in the formulations of the invention are not limited so long as they are capable of 
being used as an additive in feed or drinking water for poultry. Examples of such carriers include water, lactose, sucrose, 
talc, colloidal silica, pectin, wheat flour, rice bran, cornmeal, soy beans, oilcake, cracked starch and other commercially 
available feed for poultry, and the like. 

[0127] As to dose of the compound of the invention, in the case of use as an additive in feed, the bulk product may 
be generally mixed with the feed at a concentration of at least 0.1 to 500 ppm, preferably 0.5 to 100 ppm. In the case 
of use as an additive in drinking water, an approximate half concentration of the above can provide sufficient effective- 
ness. 

[0128] Also, the compounds of the invention may be used associated with known veterinary medicaments including 
anticoccidial agents for poultry, anthelmintics, agents for preventing infections, growth promoting agents, or the like. 

Test Examples 

[0129] Anticoccidial activity of the compounds of the invention was demonstrated in the following test examples. In 
vitro test of the anticoccidial agent for poultry of the invention was conducted as shown below. 

Test Example 1 

In vitro inhibitory activity of coccidial proliferation in chicken kidney (CK) cell cutture 

1 . Cell treatments 

[0130] Kidney was asepticaliy removed from an SPF chick, and digested with trypsin in a publicly known method. 
The cells were washed, and the cell number was adjusted, before the cells were incubated at 37°C for 72 hours in a 
C0 2 incubator to give a cell monolayer. The cell monolayer was inoculated with a dilution of a defined concentration 
of test compounds and sporozoites of the Eimeria tenella oocysts that had been artificially excysted, and incubated at 
40° C for 48 hours. The cells were fixed with alcohol, Giemsa-stained, and then observed as shown below. 

2. Observation and estimation 

[0131] The primary schizonts (mature and immature) divided and proliferated in the cytoplasm of the chicken kidney 
cells were observed under an inverted microscope, and the inhibitory rate of the protozoan proliferation was estimated 
on the basis of the schizont count relative to that of the control group wherein sporozoites that were not treated were 
inoculated. 

[0132] At the same time, cytopathogenic effect (CPE) was additionally observed, and estimated on a scale of one 
to four (- to +++): -: no difference compared to the control group, +: slight change, +-k moderate change, and +++: 
death of whole cells (the protozoan was invisible). 
[0133] The results are shown in Table 33 as described below. 

Test Example 2 

In vivo estimation of prevention/treatment effect on coccidiosis in chicken chicks 

[0134] The compounds of the invention were sequentially administered in the form of feed (200 ppm or 400 ppm) 
so as to estimate for their effectiveness (anticoccidial effect) on Eimeria tenella. 

[0135] One group consisted of three white Leghorn chicks aged seven to ten days, each of which chicks was ad- 
ministered with a feed supplemented with a test compound. On the second day after the administration, spore forming 
oocysts of Eimeria tenella were infected at 50,000 oocysts per chick. The test compounds were administered over a 
period of consecutive nine days, during which the hemorrhagic stool excretion, the survival rate, and the relative weight 
gain ratio were estimated, and, on the eighth day after the infection, the cecum lesion were observed at autopsy to 
estimate the lesion index. 
[0136] The criteria were as shown below. 
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Relative weight gain ratio: 

[0137] is represented by the following expression: 
5 Weight gain in test group + Weight gain in control group of uninfected chicks x 1 00 (%). 



Hemorrhagic stool excretion: 

10 [0138] Excretion of the hemorrhagic stool excreted during the test period was estimated on a scale of one to four as 
following. In the table, "d" represents the number of days after the administration of oocysts. 

- : no hemorrhagic stool excretion was observed; 
+ : a slight hemorrhagic stool excretion was observed; 
is ++ : a moderate hemorrhagic stool excretion was observed; and 

: a hemorrhagic stool excretion equal to that in the control group of the infected chicks was observed. 



Cecum lesion index: 

20 [0139] is in accordance with Merck assay. 

[0140] Eight days after the infection, survived chicks were autopsied, and the cecum lesion was visually observed 
to determine the intensity caused during the period infection on a scale of zero to four (no lesion; 0, severe lesion; 4), 
thereby estimating the lesion severity at the average of five results. 

[0141] The test results are shown in Table 33 with reference to those in the control group of the untreated, infected 
25 chicks, and in the control group of untreated, uninfected chicks. 

Table 33 





In vitro antiprotozoal activity (E. 




in vivo anticoccidial effect (E.tenella) 








tenella) 


















30 


Comp. 


concentration (u.g/ml) 


dose 


relative 


hemorrhagic stool 


mortality 


OPG 


cecum 




No 








(ppm 


weight 


excretion 


(/) 


value 


lesion 












in 


gain 










index 












feed) 


ratio 










(6d) 


35 












(%) 














10 


1.0 


0.1 






4 


5 


6d 












% 


% 


% 






















(CPE) 


(CPE) 


(CPE) 


















40 


1 


<0(-) 


0.2 (-) 


<0 (-) 




















694 


(+++) 


12.5 
(-) 


<o (-) 




















199 


39.6 


<0 (-) 


<o (-) 


















45 


232 


(-) 

32.2 


0.9(>) 


6.0(-) 




















31 


(•) 

69.7 


o(-) 


<0(-) 


400 


66.8 


± 


+++ 


++ 


0/3 


None 


4.0 




724 


<-) 
(+++) 


100 (-) 


<o {-) 


400 


58.9 


± 


+++ 


++ 


0/3 


u 


4.0 


50 


229 


77.0 


<0(-) 


<o(-) 


400 


56.5 


+ 


+++ 


++ 


0/3 




4.0 




262 


(-) 

60.4 


0.9(-) 


<0(-) 


400 


53.8 


± 


-M-+ 


+++ 


0/3 


» 


4.0 


55 


2 


(-) 
<0(-) 


<0(-) 


<0 (-) 




















695 


(+++) 


M 


<0 (-) 


400 


61.5 


+ 


+++ 




0/3 


II 


3.7 




200 


<0 (-) 


<0(-) 


<o (-) 
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Table 33 (continued) 





in vitro antiprotozoal activity (E. 




in vivo anticoccidial effect (E. tenella) 








tenella) 
















5 


Gomp. 


concentration ([lg/ml) 


dose 


relative 


hemorrhagic stool 


mortality 


OPG 


cecum 




No 








(ppm 


weight 


excretion 


(/) 


value 


lesion 










in 


gain 








index 












feed) 


ratio 








(6d) 














(%) 












10 




10 


1.0 


0.1 






4 


5 


6d 












% 


% 


% 






















(CPE) 


(CPE) 


(CPE) 




















233 


<0 (-) 


<o(-) 


<0 (-) 


















15 


3 


19.3 


<0(-) 


<0 (-) 




















696 


(-) 
(+++) 


90.7 


30.5 


400 


61.5 


+ 


+++ 


■4-+ 


1/3 


u 


4.0 








(+) 


(-) 




















201 


71.3 


<o(-) 


<o(-) 


400 


71.8 


+ 


+++ 


++ 


1/3 




4.0 


20 




(-) 
























4 


<0(.) 


<0(-) 


<0(-) 




















697 


(+++) 


65.1 


<o(-) 


400 


76.9 


± 


+++ 


■M-+ 


1/3 




3.7 








(±) 




















25 


202 


44.2 
(-) 


<o(-) 


<0 (-) 




















710 


(+++) 


<0(-) 


<o(-) 






















4.5(-) 


<o(-) 


1.8(-) 




















19 


<0(-) 


<0(-) 


<0(-) 


















30 


712 


\ 1 • 1 / 


28.8 


<0(-) 
























(-) 






















217 


14.5 
(-) 


<0(-) 


<0(-) 




















250 


V / 
<0 (A 


2.4M 


<o (-) 


















35 


703 




<0M 


<0 (-) 




















208 


17 P 
{-) 


<0M 


1 8 (-) 




















241 


\ t 

14.0 


<0(-) 


<0 (-) 


















40 


10 


(-) 
100 


12.1 


<0 (-) 


400 


82.5 




- 


- 


0/3 


" 


0.0(H) 






(+) 


(-) 






















15 


99.6 


<0 (-) 


<0(-) 




25.7 


+ 


+++ 


++ 


0/3 


M 


4.0 






(+) 






















45 


708 


(+++) 


94.7 


16.6 




42.4 


+ 


■H- 


+++ 


0/3 




4.0 








(++) 


(-) 




















213 


100 


13.0 


<o (-) 


400 


57.4 


± 


++ 


++ 


0/3 




3.7 






<+) 


(-) 


















3.3(S) 




246 


100 


14.8 


<0 (-) 


400 


82.5 




+ 


-M- 


0/3 


II 


50 




(+) 


(-) 






















7 


<o(-) 


<0 (-) 


<0 (-) 




















700 




99.8 


30.6 


























(-) 


















55 


























205 


33.2 


<o (-) 


<0 <-) 






















(±) 
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Table 33 (continued) 





in vitro antiprotozoal activity (E. 
tenella) 


in vivo anticoccidial effect 


(E. tenella) 




5 


Comp. 
No 


concentration (jig/ml) 


dose 
(ppm 

in 
feed) 


relative 
weight 
gain 
ratio 
(%) 


hemorrhagic stool 
excretion 


mortality 

w 


OPG 
value 


cecum 
lesion 
index 
(6d) 


10 




10 


1.0 


0.1 






4 


5 


6d 












% 
(CPE) 


% 
(CPE) 


% 

(CPE) 


















15 


238 


27.1 
(±) 


<0 (-) 


<0 (-) 



















Results: 

[0142] Compounds 10 and 246, etc. explicitly provided improvements in the clinical conditions, the relative weight 
gain ratio, and the cecum lesion index. Especially, compound 1 0 caused no hemorrhagic stool excretion and no infec- 
tious sign, with any cecum not being affected. 



Test Example 3 
25 Additional in vivo test for compound 1 0 

[0143] An additional in vivo test was conducted on compound 10, which was shown to provide good results in Test 

Examples 1 and 2. . 

[0144] Specifically, the effectiveness of compound 10 on Eimeria tenelia, and Eimena acervultna in broiler chicks in 

30 a similar manner to that in Test Example 2. 

[0145] In this test, OPG value) that is the number of oocysts existing in one gram of the faeces, was also determined 
on the sixth day after the infection. In the determination of OPG value, the faeces were taken and scrambled thoroughly, 
and two grams of an aliquot was diluted 20 times with distilled water. A Fuchs-Rosenthal hemocytometer was used to 
conduct the counting, and to determine OPG value per one gram of the faeces. OPG value enables us to determine 

35 the prognostic severity of the infection according to the number of value. In general, the higher is OPG value, the 
severer is the disease. 

[0146] The results are shown Tables 34 and 35. 
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Table 35 





Anticoccidial effect on Eimeria acervullna (broiler 


chicks) 




5 


No 


dose 
(ppm in 
feed) 


relative 
weight 
gain ratio 
(-1-5d)% 


excretion of mucos faeces 


mortal -ity 

w 


OPG value 


estimation 
(x-®) 










3 


4 


5d 




4d 


5d 




10 


Comp. 
10 


200 
100 


82.3(T) 
80.6 




+ 


++ 


0/3 
0/3 


0 

6.6x1 0 6 


0 

2.8x1 0 6 


®(TT 

A* 






50 


67.8 




++ 


+++ 


0/3 


5.9x10 6 


1.7x10 6 


x 


15 




25 


51.6 




++ 




0/3 


1.9x10 7 


6.2x10 s 


X 


20 


infective 
control 
normal 
control 


0 
0 


54.9 
100 




++ 


+++ 


0/3 
0/3 


1.7x10 7 
0 


7.5x10 s 
0 





* diarrhea (+) 

Results: 

[01471 When administered to both Elmeria tenella, and Eimeria acervulina in the form of feed at 1 0Oppm, compound 
1 0 explicitly provided improvements in the clinical conditions, the relative weight gain ratio, and the cecum lesion index 
(only Eimeria tenella), demonstrating that compound 10 exhibits a excellent anticoccidial effect. 

EFFECTS OF THE INVENTION 

[0148] As shown in the above test examples, the compounds of the present invention exhibit strong anticoccidial 
activities in chicken chicks, such as inhibition of the decrease in relative weight gain ratio, inhibition of hemorrhagic 
stool excretion, decrease in oocysts counts (OPG), improvement of cecum lesion index, and the like. Further, the 
compounds of the invention have a low toxicity as demonstrated by the data of mortality. Accordingly, the compounds 
of the invention are useful as compositions for preventing and treating coccidiosis in poultry such as chicken, turkey, 
ducks, or the like as well as livestock such as cattle, pig, or the like. 



Claims 

1 . A pharmaceutical composition useful for animals except for humans, which comprises a compound of formula (I): 



45 



50 




in which 
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Ar 1 and Ar 2 are independently a cyclic group which may be optionally substituted; 

G 1 is a group of the formula: -A-, -A-CFPR 2 - or -A-CR 3 R 4 -CR 5 R 6 - wherein A is an oxygen atom or a sulfur 
atom R 1 -R 6 are the same or different, and are each a hydrogen atom, a halogen atom, hydroxy, an aliphatic 
hydrocarbon group which may be optionally substituted, a-O- (aliphatic hydrocarbon group which may be 
optionally substituted), an acyloxy, a phenyloxy which may be optionally substituted, an amino group which 
may be optionally substituted, a sulfo group which may be optionally substituted, or an aryl which may be 
optionally substituted, or R 1 and R 2 , R 3 and R 4 and/or R* and R 6 are combined together to form oxo, a meth- 
ylene which may be optionally substituted, or an imino which may be optionally substituted; and 

a group of the formula: 



is an azacyclic group that may be optionally substituted; 

provided that the smallest ring among rings constructed with B-, G 1 and G 2 is a 5- or 6-membered nng; or a 
salt thereof or a hydrate of them. 

The pharmaceutical composition of claim 1 , in which Ar^ and Ar 2 in formula (I) are the same, and are an aryl which 
may be optionally substituted. 

The pharmaceutical composition of claim 1 or 2, in which G 1 in formula (I) is a group of the formula: -O-, -0-CR1 R 2 - 
or OCR 3 R 4 -CR 5 R 6 - wherein R1-R 6 are the same or different, and are each a hydrogen atom, a halogen atom, 
hydroxy a lower alkyl which may be optionally substituted, a lower alkeny! which may be optionally substituted, a 
lower alkyloxy which may be optionally substituted, or a lower alkenyloxy which may be optionally substituted. 

A pharmaceutical composition for use as an antiprotozoal agent, which comprises a compound of formula (I) in 
which ail symbols are as defined in claim 1 , or a salt thereof or a hydrate of them. 

A pharmaceutical composition for use as an anticoccidial agent, which comprises a compound of formula (l) in 
which all symbols are as defined in claim 1 , or a salt thereof or a hydrate of them. 

A compound of formula (II): 
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in which 

Ar 81 is an aryl which may be optionally substituted; 
Ara2 j S a fused aryl which may be optionally substituted; 

R a1 and R* 2 are independently a hydrogen atom, a halogen atom, a lower alky*, a lower alkenyl, a halogenated 
lower alkyl, a halogenated lower alkenyl, an aralkyl which may be optionally substituted, hydroxy, a lower 
alkoxy, a lower alkenyloxy, a halogenated lower alkoxy, a halogenated lower alkenyloxy, an acyloxy, phenyloxy 
which may be optionally substituted, an aralkyloxy which may be optionally substituted, an amino group which 
may be optionally substituted, a sulfo group which may be optionally substituted, or an aryl which may be 
optionally substituted; and 

n and m are the same or different, and are an integer of 0-3; 

provided that when both n and m are 0, then a compound wherein both Ar* 1 and Ar* 2 are not naphthalen- 
2-yl substituted at the 1 -position by naphthalen-1 -yl; or a salt thereof or a hydrate of them. 

A compound of formula (III): 




in which 

Ar 61 and Ar 4 * are the same or different, and are an aryl which may be optionally substituted; 

R b1 and R b2 are independently a hydrogen atom, a halogen atom, a lower alkyl, a lower alkenyl, a halogenated 

lower alkyl, a halogenated lower alkenyl, an aralkyl which may be optionally substituted, hydroxy, a lower 



57 



EP1 155 698 A1 



alkoxy a lower alkenyloxy, a haiogenated lower alkoxy, a halogenated lower alkenyloxy, an acyloxy, phenyloxy 
which may be optionally substituted, an aralkyloxy which may be optionally substituted, an amino group which 
may be optionally substituted, a sulfo group which may be optionally substituted, or an aryl which may be 
optionally substituted, or and R b2 are combined together to form an oxo, a methylene which may be 
optionally substituted or an imino which may be optionally substituted; 

Rb3 j S each a halogen atom, a lower alkyl, a lower alkenyl, a halogenated lower alkyl, a halogenated lower 
alkenyl an aralkyl which may be optionally substituted, hydroxy, a lower alkoxy, a lower alkenyloxy, a halo- 
genated lower alkoxy, a halogenated lower alkenyloxy, an acyloxy, phenyloxy which may be optionally substi- 
tuted an aralkyloxy which may be optionally substituted, an amino group which may be optionally substituted, 
a sulfo group which may be optionally substituted, or an aryl which may be optionally substituted, or may be 
bonded with the adjacent group to form a fused ring; and 
p is an integer of 0-4; 

provided that when p is 0, both and F** are hydrogen, and Ar* 1 and Ar** is a phenyl substituted with a 
halogen atom or a lower alkyl, then the phenyl of Ar" and Ar* is additionally substituted with a substituent other 
than a halogen atom or a lower alkyl; or a salt thereof or a hydrate of them. 

t. A compound of formula (IV): 




in which 

Ar* 1 and Ar* 2 are independently a cyclic group which may be optionally substituted; 
Rd and R 02 are independently a hydrogen atom, a halogen atom, a lower alkyl, a lower alkenyl, a halogenated 
lower alkyl. a halogenated lower alkenyl, an aralkyl which may be optionally substituted, hydroxy, a lower 
alkoxy a lower alkenyloxy, a halogenated lower alkoxy, a halogenated lower alkenyloxy, an acyloxy, phenyloxy 
which may be optionally substituted, an aralkyloxy which may be optionally substituted, an amino group which 
may be optionally substituted, a sulfo group which may be optionally substituted, or an aryl which may be 
optionally substituted, or R c1 and R<* are combined together to form an oxo, a methylene which may be op- 
tionally substituted or an imino which may be optionally substituted; 

Rc3 is each a hydrogen atom, a halogen atom, a lower alkyl, a lower alkenyl, a halogenated lower alkyl, a 
halogenated lower alkenyl, an aralkyl which may be optionally substituted, hydroxy, a lower alkoxy, a lower 
alkenyloxy, a halogenated lower alkoxy, a halogenated lower alkenyloxy, an acyloxy, phenyloxy which may be 
optionally substituted, an aralkyloxy which may be optionally substituted, an amino group which may be op- 
tionally substituted, a sulfo group which may be optionally substituted, or an aryl which may be optionally 
substituted, or may be combined with the adjacent group to form a fused ring; and 
R° is a hydrogen atom or a lower alkyl; or a salt thereof or a hydrate of them. 

9. A compound of formula (V): 
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in which 

Ar* 1 and Ar* 2 are the same or different, and are an aryl which may be optionally substituted; 
R di ( R d2 i Rd3 ( and R d4 are independently a hydrogen atom, a halogen atom, a lower alkyl, a lower alkenyl, a 
halogenated lower alkyl, a halogenated lower alkenyl, an aralkyl which may be optionally substituted, hydroxy, 
a lower alkoxy, a lower alkenyloxy, a halogenated lower alkoxy, a halogenated lower alkenyloxy, an acyloxy, 
phenyloxy which may be optionally substituted, an aralkyloxy which may be optionally substituted, an amino 
group which may be optionally substituted, a sulfo group which may be optionally substituted, or an aryl which 
may be optionally substituted, or R d1 and R* 2 and/or R d3 and R* 4 are combined together to form an oxo, a 
methylene which may be optionally substituted or an imino which may be optionally substituted; 
Rd5 js ea ch a halogen atom, a lower alkyl, a lower alkenyl, a halogenated lower alkyl, a halogenated lower 
alkenyl, an aralkyl which may be optionally substituted, hydroxy, a lower alkoxy, a lower alkenyloxy, a halo- 
genated lower alkoxy, a halogenated lower alkenyloxy, an acyloxy, phenyloxy which may be optionally substi- 
tuted, an aralkyloxy which may be optionally substituted, an amino group which may be optionally substituted, 
a sulfo group which may be optionally substituted, or an aryl which may be optionally substituted, or may be 
combined with the adjacent group to form a fused ring; and 
r is an integer of 0-4; 

provided that when r is 0, all of R d1 , R* 2 R* 3 and <* are hydrogen, and Ar* 1 and Ar* 2 are phenyl substituted 
with a halogen atom or a lower alkyl, then the phenyl of Ar* 1 and Ar* 2 is additionally substituted with a substituent 
other than a halogen atom or a lower alkyl; or a salt thereof or a hydrate of them. 

10. A pharmaceutical composition useful for animals except for humans, which comprises a compound of any one of 
claims 6 to 9. 

11 . A pharmaceutical composition for use as an antiprotozoal agent, which comprises a compound of any one of claims 
6 to 9. 

12. A pharmaceutical composition for use as an anticoccidial agent, which comprises a compound of any one of claims 
6 to 9. 
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